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MOMPABKH 


B cratpe B. A..CkKonuuuesa, ® A. ly6una, P. B. Bopo6ObeBok 
uO. A. Bepmwuuunuo tt «Conepoi cocrap poset UepHoro mops», nomenteHHok B JAH, 
7. 149, No1, 1958 —r., Bi ra6aune 2 Ha crp. 122 ! 


HaneuataHo Caeqyer YHTaTb 


Cpaha 3, crpokxa 6 (ama ray6unb 300 M) 0,288 0,283 
» 5, crpoxa 10 (qua ray6unpt 1500 m) 0,03369 0,02369 | 


B crarbe H. H. Tlocruukxkopnpan A. 4. Muxautauua «Mccaeqopanne snb- 
(by3HH B CHCTeMe TPHKabuUNHpocthat — OKHCb KaJIbuHA — yrepO C MOMOUIbIO palHoaKTHB- 
HBIX H30TONOB C14, Ca 4 P84), nmomeuteHHoH B JJAH, rt. 120, Ne 2, 1958 r., dopmyny Ha 
erp. 379, Ha crpoke 18 cHH3y CeqyeT 4nTAaTD: | 


4 
In (AT + pl) = — Sine x? + const. 


Ha toi xe CTpaHhite BblpaxkenhHe Ha CTPOKe 4 CHH3Y CJleqyeT YHTAaTb: 


In (Al + ul) — x?. 


T-09965 Tlogmucano «x neyatu 18 X 1958 r. Tupax 5400 9x3. Saxa3 896 
Popmat 6ymarnu 70 108!/y¢. Bym. a. 61/2 Meu. a. 17,8144 Bxaelixu Yu.-u3y. a. 18,2 


2- Tunorpapusa W3yatenbctsa Akayemun nayk CCCP, Mocxsa, UlyOuuckuii nep., 10 


Jorsann Akanemun nwayk CCCP 
1958. Tom 122, Ne 5 


MATEMATHKA 
B. M. APYTIOHSIH, P. M. MYPAJAH u A. A. COKOJIOB 


ACHMNTOTHYECKOE BbIPA)KEHHE 
JJIA BbIPO)KJEHHOM PHMEPrEOMETPHYECKONM ®YHKILMH 


(ITpedcmasaexo axademuxom H. H. Boeoawb6oseim 2 VI 1958) 


AcumntotTuyeckoe Nopewenue pellennh AudppepenuuarbHoro ypaBHenuA Bua 

u" +f (x)u=O0, (1) 

‘ae f(x) aABaaeTcsH (byHKuMel OfHOTO MIM HeCKOJIbKUX TMapaMeTpoB, MO%xKHO 
iZyUHTb MOCTpOeHHeM Tak Ha3bIBaeMOro «OJIHM3KOrO ypaBHeHHs», OCHOBbIBaACb 
fa TOM, 4TO MPHOJIMSHTeJIbHO OJMHAKOBbIe JIA MOObIX x MucdepennasbHBIe 
JPaBHEHHA OJMKHbI MMeTb IMIPHOJIM3HTeJIbHO OMHaKoBbIe peuienua. Mp qa- 
IMM MeTO NOcTpoeHHA TakOorO ypaBHeHHA, B YaCTHOCTH MpHMeHHM MovlyyeH- 
ible Pe3yJIbTaTbI K HaXO?KCHHIO ACHMIMTOTHYeCKHX CopMyJ! WIA BbIPO*KTeHHOH 
‘Mlepreometpuyeckon (byHKuuMn Yurtrekxepa W,,,,(x) (1). Kak uspectuo, nom- 


ioMbI Dpmuta, Jlareppa, a Takxe (byHkuHH Beccena sBuAIOTCA U“aCTHbIMH 
TyuaAMu sTOH dyHKUHU 


Peutenve ypaBHenua (1) Oyem ucKaTb 8 Bie: 
UL (ey etz (x); (2) 


me », F Ww Z—Mpon3sBoubHble (byHkynH. Iloycrapus (2) B (1), nomwyuuM: 


ee ree ee 


2’ ee 2 
+F{e+5—-(1-S)}=0, (3) 


“me ‘ o3HauaeT jucdepeHuMpoBaHHe M0 apryMeHTy, a TapaMeTp Ss onpeyeHuTcA 
3 JlambHefiem. Hy2kKHo OTMeTHTb, 4TO B (3) MbI MOWIH NO MyTH KOHCTpyH- 
yOBAHUA ypaBHeHua Beccesa ja cyHkunu F (z). Mpupasynsaa nyo kKaxKqoe 
43 BbIPaKeHHH, CTOAULMX B (PHrypHbIX CKOOKaX, MOsy4uM: 


w= (ZY" (AZ? + B21). (4) 


3necn ZY vu ZY) spasmoTca ABYMs JIMHeiHO He3aBHCHMBIMM peleHHAMM ypaB- 
yeuua Beccena, A u B—noctTosHuble, a Z OMpeseiseTca ypaBHeHHeM 


Z(1+8) =f", (5) 
cells 
Pa 32"2 4 4 ay f= * 

o= “O25 Age TR ( cM ) on (©) 


[lapamerp s HM npousBoubHad (pyHkuusa f* WoXOupaioTca TakHM oOpasom, 4TO- 
Sbl Ha BCeM HHTepBaie H3MeHeHHA X BeMYMHA & OCTABaslaCb MHOFO MeHbIIle 
s 
squnuibt. MoxkHo noka3aTb, ¥To upH f =f acummToTHueckHe (popMyvIbI BbI- 
pakaioTca yepes dyHkuun Beccesa nopayka s = Sepp) , Pe 1 — KpaTHOCTb 
fa 
dyad ypapuenua f(x%9)=0. BOnn3sn KopHaA x= Xo(1 + 6), roe §€—-0, 
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1 
Coe 
poM © ocTaeTCH HaMHOrO MeHbIIIe e€]MHHILBI. 

B uacTHocrH, eCJIM X) ABJIACTCA TIPOCTbIM KOPHEM ypaBHeHnHsA f (Xo) = O, acu 
ToTHYecKHe pellleHHA BbIpParkaloTcA yepes cbyHkuMM Beccera mopayka +H 
JIpyroii BpiGop f* o6ecneuuBaeT ycnoBue «<1 MIpw CooTBeTCTBYyIOUeM BbIOG 
pe MapaMetpa s, YTO aeT BOSMOXHOCTh MOJYYNTh acumnToTHuecKHe (opMy Ji 
Tula Xusmb6a (°,°). [IpeneOperat ¢ B ypaBHeHMmM (5), mOouyuHM AA 2Z: 


BeJIMUHHa © ~ —s- s*] (2-4), orkya HaXxOJ\HM ycsloBHe, MIpH KOTC 


z= \ (fy dx, ( 
Kak v3pecTHo, ypasHenue YurreKkepa MMeeT BHI: 
aw 102 Tf, — wu? | PR) ( 
fee A - Lee ae, i: at We 


Hawieli 3aqaueli sBsineTca MoslyueHHe acCHMMTOTH4eCKHX pelleHHit ypapnenus (& 
Ip OoubuIMX h MH CPHKCHpPOBaHHBIX p., MIPHPOAHbIX PaBHOMePHO JWI BCeX 3Ha@ 
ueHnlt x ot 0 Jo oo. Bpl6pap f° = — 1/4, + 4/4, HeoOxoqMMO paccMorTpeTp THI 
O6slacTH HW3MeHeHHA Xx: 


| 


{NBN URE als gp eV CN, (= _- 7) dx, Sra 


DEAN OSG 23 = \ (yar, s =p. 


Syecb X°—HeKOTOpad BHYTPeHHAA TOUKa wHTepBayia 0, 44. Cormacno ( 
ACHMITOTHYeCKHe PeleHHA JIA KarxKMOH M3 Tpex OOslacTeH MPHHUMAaIOT BH]: 


Wau (x) = (24) "Avon a) + Boule) O<e<x <n, © 


z/ 


1! 
Vane, (x) = ( = ; ) {AgJ1), (Z2) ah BoJ_y, (Z2)}, ke IX <A, (10 


2 


Is 
=) *(Agly, (2s) + BsKy, (2)}, Wk<x<oo. (II 


z 


Wo, w= ( 


Ilocrosnupie A; H Bz serKO oMmpesemHTb, HCHOb3yH MoBexeHHe Wa, u(x 
Is), (23) W Ky, (23) Ha OecKOHeYHOCTH, 4TO aeT: 


Ay=0, Bye (12 


Cpapnupaa (10) wu (11) mpu x— 4h, nonyuun: 


As od Bs => Se In A a (13 


aa onpeqenenua Kos punnentos A, u B, norpe6yem papencTBa acHMnToTY 
uecKHX peueHHi (9) u (10) HM ux MpOMsBOZHbIX B HEKOTOPOLi BHYTpeHHeL Tot 
ke wHTepBayia 0, 44, OTKyJa, YUMTbIBAaA, 4TO z, + 2. = 7h, HMeeM 


Sal eee nae - hagiee 
Ay = V we*44 14 sin (A — p) 2; By = — V retina cos (A — p) 7. (14 
OxonuateJbHO HCKOMbIe acHMMTOTHYeCKHe (popMy JBI TIPHHUMAIOT BHI: 


= mone gy 
Ws, u (x) — Vr eta In A eS {sin (A ae ae ) Ton (Z,) one aa Cos (A rare u.) TNou (z,)}, 
i 
(iE 


‘ \le "Mo "Me 
2, = 2hare sin (+) + 2x (5) (1-4) Te ee 
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gs iy ¥ 4! Mp 
Vey) == Yong eatin a) (Joy, (22) ++ Ja, (22)}, 
2 


ote: ‘ eV 56 NG NaNGe * 
Ze = 2h arc'cos (+) — 2h (#-) (1 — zr) a Se OOS 


5 4 We Ay Soe 1» 
Ws, a (x) = 7 aah In 2 (4) Ky, (23), 
3 


Tw 
36 \ Ef es "Ne ENE C sf re 
z= (4) (Gx — 1) aan ()"- (4 I}, dh<x <0. 
ApryMentb! B (popmysiax (15)—(17) MoxHo ynpoeTuTb, BBOAA HOByIO Mepe- 
MeHHYIO xX = 4hsin? aa B (15); xi 4 cose — B (16) Arch? 2. B (17). 
Torga (15)—(17) nepexogst B (18)—(20) cooTReTeTReHHO: > 


. fapaneaes o + sin o\’le 
Wr, (42 Sin’ ) Ce pe en aa | PLO Ve 
mee 2 Vieke ae Ce 


x {sin (A — p) ty, (Ap + Asin) — cos (A— p) 7 No, (AO + ASing)}, (18) 
0O< 9 <9 <5; 


2 ge \ on 2 iG & SYo—sinieMe 
W; 4) cos? ge ae eee V a e—h+A In A (2 ? 5 
wae 2) a \tg@/2)) * 


x {Jr,(X9 — Asin e) + Jy, (Kp — Asin g)}, OX OK Oo <a; (19): 


: ra ee fox “s121n 3 (ShO—® Ve : 
Wate (42 ch 5 ) <= V ee ie ( op Ky, (Ash D — 2), 
(20) 


ORS DAT 00; 


Ecsim mpegnoiowutp, uTo 4) S>x*, (15) ynpouaetca w MpMHnMaeT BHT: 
W,, ue (x) = V 2rx e+ In {sin (r : w) athe (2 Va) 


— cos (hk — p) toy (2 VAx)}. (21) 


Ito acMMNTOTHYeCKasH (popMyvia Tua XHMIbOa. 

V3 dopmya (15), a Takxe (18) mu (21) Buguo, uro ypaBHenve YurTtTekepa 
Oyler HMeTb OrpaHHueHHoe B Hyvie pelllenue, ecm Kosdppultuenr mpu NN», (2) 
oOpaujaercad B HyJb, T. ec. K=/l+p-+14/., rye 1+ 1—natypambHoe 4nc- 
no. Sto aeT BO3MOXHOCTh TOYHO OlpeeJMTb COOCTBeHHbIC 3HaYeHHA Orlepa- 


— mZ%et 
TOpa 9HeprHu aToMa Bosoposa En = i 5 ties ER (CM Mee) a ed 


rapMonwueckoro ocuMATopa E,= (n+ 1/2)ho, n=0, 1, 2,... (cm. (26)). 
Ilpuuumas BO BHYMaHHe CBx3b NosMHOMOB Jlareppa c (pyHkuHeli Yurrekepa 


a+1 


Li (x) =(—l)e 2 etRW (x), (22) 


a+1 
ae 


a 


1+ 


a 
2 


HOJIYUHM cylesyoulMe (opMywJbI, CNpaBedIMBble MpH OowbuAx L: 


ca ats ~— exp[—2Acos@ -+ (A — a/2) Ind] 
IL 4) 8 - 4 = v \ 
1 ( Sin" its Va Baia ane v 


x (ecsco + 1)#Ja(kpfrsing), 0<e< o<t; (23) 


-—— exp[acos@ + (A —@/2) In A] 
L3(4ncos? -*) = (— 1)! ene - x 
As ae Wag ori ee (2 0s (¢/2)) 


x (ecsce — 1)'# (Jy, (kp — Asin) + Jy, (Xp —Asing)}, OM PK <a 


(24: 
__ ayt exp[ach M + (A— a/2) Ind] 
Lt (42 git s) oa = Ae ime e e 
i (2 ch (®/2)) 
x (1 —@esch ®)? Ki), (Ash DO — dO), 0< D<w. (25) 
a+ 1 


B nocweqHuux Tpex (opmyax k= / + . Cryyalt 6ombumx « H DAKCHI 


2 
popannbix / paccmorpex B (*). IIpw « =-+1/. mommnompr Jlareppa mpoct¢ 
CBA3aHbI C MOJIMHOMaMH OpMuTa 


Ye : 
Hear (x) = (— 1) 224L 7" (x2), Hargr (0) = (— 1)'2#444xL 7? (2°), (26) 
u u3 dopmys (23)—(25) nojwyyaem 


eS ee 4\n/2 9 4 
Hi (V2n t) Lsin ss) == peer) Se exp [- ee cos @| x 
(2 cos (9/2) | 
x cos |{@F* (9 + sing) — Sf, O.< OMS 0) <n; (27) 
eres n+1 : Ne 
— eee fee eS 2n+14 o—sing 
Hn(V2 i ey ee eae —+-(2n+1) 2 exp cos 9 (el 
Ha(V2n+ cos 2.) ele as + 1) [ 4 eee 
1 : eae 
x {du [AFH e-sin 9) | + J, PH @—sing)}}. 0<e-<e <a (8 
n+1 | 
ee @M\_ (2n +1) ? 2n+14 sh® —O \ "lz 
Ay( VY 2n+ 1 ch —- ) = —————- exp cos D| (————— |_ x 
(V2n + Teh 5) = ze | HED 
M5 (6; [= ‘(sh @ —®)|, 0<0 <oo. (29 


B cylygae nommHomop Jlareppa (21) nepexogut B usBecTHy10 (bopMysly THNE 
XuIbOa, MpHHayvexauryio Ceré: 


L? (x) = Won exp| — A+ AINA +o e (2V ix), (30 


a B CJly4ae NOJMHOMOB OpmutTa Mosyyaetca cbopmysa Ajamopa 
2n + 1)ni2 2n + 4 
Hn (x) _ (2n + 1) [ 


ae a a Tn | 

Va EXD es + 7 COS (V2n + 1x —) 4 (31 
MockosckHii rocyZapcTBeHHblii yHHBepcuTeT Tloctynusto 
um. M. B. JlomoHocopa 23 V 1958 
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ATornaagp Akaygemuu nayr CCCP 
1958. Tom 122, N25 


MATEMATHKA 


M. M. BAMHBEPL u A. JI. JHPEJIbCOH 


O KBAJXPATHOM KOPHE H3 JIMHEAHOrO ONEPATOPA 
B JIOKAJIBHO BbINIYKJIbIX MPOCTPAHCTBAX 


(ITp2demas reno axademuxom C. JI. Co6oaesum 3 VI 1958) 


]. OguuM u3 aBTopoB B paOoTe (') NyTem uccieqoBaHHA KBapaTHUHbIXx 
OpM B MpocrpanctBax LY (l<q <2) Obiin ycTaHOBJIeHbI MpeAVIOxKeHHA O KBalpat- 
OM KOPHE H3 JIMHeMHbIX’ BOMHE HENpPepbIBHbIX OMepaTOpOB, eHCTBYIOWIHX U3 
poctpauctsa L’ 8B npoctpaucrso L? (p t+ q! = 1).9Tu npeqmoxmenna Opin 
ACIIpOCTpaHeHbl JPyrHM H3 aBTOPOBB padore (*?) Ha WIMPOKHH KJaCcc JIMHeHHbIX 
MOJIHE HeEMpepbIBHbIX OMepaTOPOB, AeHCTBYIOWWMX B JIOKAaJIbHO BbIMYKJIbIX MIpo- 
TpaHcTBax. OCHOBHOH pe3yJIbTaT, YCTAHOBJICHHbIH B (7), MOxKeT ObITb ChopMy.IH- 
OBaH CJIe€YIOULHM OOpa3om. 

Ilycmo 6slnoAHeHO YcaAoéBue: 

(x) E—eewjecmsennoe AOKAAbHO BolNYKACe Npocmpancmeo; E’—cuAbHo conps- 
wenHoe K E npocmpancmeo (*); H — euaodepmos6o npocmpaxcmeéo, naomnoe 6 E’, 
waxoe,umoE CH CE’, npusem monoaoeuu E u H coenacoeaHol, m. e. mononoetst 
pocmpancmea E ma ocopupyem monoaoeuin, undyyuupyemyto 6 E npocmparncmeom 
[,u monoaceuu H u E’ mooie cozaacobanol,; OUAUHEUHOLL PYHKYUOHAA “XxX, Y>, 
Je yEE’ u xCE uau x € E”", coenadaem co cKaaApHolm npouseedenuem 6 H npu 
ef. 

Tozda, ecau E —noaynoanoe 6oveukoe npocmpancmeo (*) u A — Aunetinolit 
1onHe HenpepoleHoltt onepamop u3-E’ 6 E, camoconpa oeHHollt U K6A3ZUNOAOIK U- 
tenbnoul 6 H, mo onpedereHHollt 6 H eaasHollt KeadpamHolli Kopend u3 A ; 


A ie DV Pel (Pr, &)CrPe, Cn = SIGN Ar, (1) 
h 


Jeo, hy —coOcmsenHole BeKMopol UL CooMBemcmeyroL4Ue UM coOCMBeHHOLe 4UCAA 
nepamopaA 6 H, Oeticmeyem enoane nenpepoleno us H 6 E u Keasu 6noatHe 
enpepoleHo us E’ 6 H. 

B jaHHOM mpelviox%KeHHH MbI MpHep2xxHBaemcaA cCuleLyIouleH OOULeNpHHATOK 
ePMHHOJIOrHH: JIMHeEMHbIG ONepaTOop BNOWHE HeEMPePHBeH, eC 
H OTOOpaxkKaeT HeKOTOPy!O OKPeCTHOCTb HYJIA B OTHOCHTEIbHO OHKOMMAKTHOe 
HOXKECTBO; JIMHEMHbI OMepaTOp KBa3H BNOMHE HeNpepHBed, 
cM OH OTOOpaxKaeT BCAKOe OFpaHHYeCHHOe MHOXKECTBO B OTHOCHTEIbHO OHKOM- 
AaKTHO€ MHOXKeCTBO. 

OrmetuM, YTO B CC(POPMYJIMPOBaHHOM MpeAJIOKeHHH PaKTHYeCKH COMepxKUTCA 

YTBepxKJeHHe O TOM, 4TO OMepaTop A’? sBuAeTCA OrpanHnueHHbiM u3 E’ B H, 
_ @. OTOOpaxkaeT HEKOTOPY!0 OKPeCTHOCTh Hy H3 E” B OrpaHH4YeHHOe MHOKECTBO 
3 H. Sto yrBepxK enue BbITeKAaeT H3 CJIeMyIOUerO MpeAMOxRKeHHA, KOTOPOe Mbl 
CHOJIb3yeM H B JlaJIbHeHLUeM. 

Jlemma. Ecau A —oepaxuuennolli onepamop U3 AOKAAbHO 6olNYKAOO 
pocmpancmea E 6 AOKAAbHO BoINYyKADe Npocmpaxcmeo F, mo conps dceHHOL ONe- 
amop A’ seasemca cepanuuenHom us F’ 6 E’ . 

Toxa3saTeWbCTBO BbiTeKaeT M3 CJIEMYIOWWMX ABYX akTOB: eCJIH 
[(M) <N,710 A’ (N°) M?, rae Mu N —muoxectsa coorsercrBeHHo 3 E uF, 
Mn N° —nx nonappr; ecrm M —oxpectuoctb nya BE u N — orpanuuen- 
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Hoe MHoxkecTBo B F, To M° —orpannuenHoe MHoxKecTBO BE” un N° — oxpec? 
HOCTh HyIa-B F’. 

B nactosueli paboTe Mbl yCTaHaBJIMBaeM Pa3JIMUHble MpeIOKeHHA O KOPH 
KBaJpaTHOM M3 JIMHeHHOrO OrpaHuYeHHOrO ONepaTopa, AelCTBYIOULeroO H3 oHoM 
JIOKaJIbHO BbIMYKJOFO MpOCTpaHCTBa B Apyroe, 6e3 NpeLMOOARKeHUA O CFO MOJHO: 
He lpepbIBHOCTH. | 

2. 3ylecb Mbl OyjeM NpeAnOaratb, YTO MpocTpaHcTBa E u HA yaxzosnersa 
paloT yculoBMio («%). ITO ycsoBHe, B YaCTHOCTH, BbINONHAeTCH, ecmH E = L?(B 
u H = L?(B), rye B—MnoxecTBO KOHeYHOH Mepbl S-MepHOrO SBKJIHOBa Ip 
crpanctsa u p> 2. J[pyro# takoh npumep E£ = Du H = L?(— co, + oo] 
rye D—mpocrpanctso GeckoHeuHO AudppepenuMpyeMbIxX (PHHHTHBIX MYHKILME 
3ajaHHbIX Ha TIpAMOH. 

Teopema 1. [Tycme A—- aunetinolti oepanuuennolti onepamop us E’ 
E, camoconpsocennoui u noaoocumenonutl @ H. Toeda nonroocumerbHolit KG 
pent Keadpamuuiti A’? us onepamopa A, paccmampuéeaemozo e@ H, seanemc: 
oepanudenHolm onepamopom us He E” u umeem nenpepolenoe npodonotentt 
A'\us E’ 6H. 

JloxasateabcerTso. V3 corjmacopaHHocTu Tonosorul cmelqyeT, uTO 4 
ABNACTCA OFpaHMueHHbIM omepatopom u3 H BH, anotomy A’ — HempepbIBHbl 
caMOconpaxKeHHbIt onepatop B A. CneqosateybHo, Aa x € H vMeem | A’? x|P= 
= (A’k x, A’ex) = (Ax, x). Paccmatpnpaai x kak semeHt u3 E” WM YUMTHIBA 
ycsiopue («), MbI H3 MoceqHeroO paBeHCTBa MOJTyuHM 


Avex? =<Ax, x>. 3 


Ilyctb 3agaHo ¢ > 0. B cuny orpaHnuenHoctH A u3 E’ BE ae 
oKpectHoctb Hysa U,C E’ taxaa, uro A(U,)—orpanHnyueHHoe MHOKeCTS 
B £, a 3HauuT, nomapa (A(U,))° aBaaerca oKpecTHOcTbIO HyJIaA BE’, Tak 4 
qa Beakoro x€U = e[(A(U,))® ) Uy] Oymer |<Ax, x>|<e?. Orcioga u ¥ 

(2) culeqyeT, ¥TO Avid Bcex x€U (| H wMeer MecTo HepaBeHCTBO 
| Ax] <e. | ( 
Hepapencrso (3) NoKa3piBaeT, 4TO OnepaTop A’, 3aaHHblt Ha MHOKeCTE 
A, BClOAy WJIOTHOM B JIOKaJIbHO BbIMyKJIOM MpoctpaHcTBe EE’, co 3HaveHHAM 
B TOJIHOM IpoctpanctTBe 7 HenpepbiIBeH, a 3HAUHT, BCHJIY JIMHeHHOCTH, paBHOMepF 
HelpepbIBeH B MHOxKecTBe 7 v3 EL’. Creqopatesbu9 (cM. (*), ra. Il, § 3, Teopema 1) 
oneparop A’? wMeer eMHCTBeHHOe HenpepbiBHoe mpoyouKeHMe Al Ha Bce EB’ 
KOTOpoe ABJIAeTCA JIMHCHHbIM. OTHM OKa3aHO BTOFOS YTBeP»xKeHHe TeOpeMb! 
PaccmMotpuM OnsuHelinyio opmy J, (y)=(A’ex, y)=(x, Ay), ry 
x, y€H. B cuny nepapencrsa (3) umeem |lx(y)|<\)x lj A’ey|<e|x| oe 
Kaxnoro x¢ H M mpouspoubHoro y€ H (| U. Orcioga, Kak Bblle, 3ak04aeM 
uTO Np KaxoM x¢ H cyulecTByeT eC HHCTBeEHHOe HeMpepbIBHOe NpoOOuDKeHH 
, , 5 | 
[,(y) Ha Bce E’ dynkunonana /,(y), a 3Haunt, 1, (y) = <z,, yd, The 2,6 E" 
B cusly cormacoBaHHocTH Tonosoruii mpocrpancts H un E’ umeem E” CH 
Tak Kak ua Beakoro y€H dyukunonanp 1, (y) u l,(y) copmayatoT, To 
npeAbiqymero MB CHy ycnopua («) Oyner (A’hx, y) = (2x, y), Tak 47 

Alex = z,€E", Tt. e. onepatop A’ nelicrsyer us H BE”. 
Baugy toro, uto A‘*x€ E” npw kaxkgom x¢H u A’ — nenpepprBublit one 
i 1 Ai} 
patop w3 EE” B H, to <A’bx, y> wm (x, A’ty) saBastoTca HenpepbIBHbIM! 
(pyHKWMOHaaMH oT y Ha E’ mpw Kaxjom x€H. Srv bynKuMouasbl cosna 
WaioT Ha MHOxecTBe 7, mioTHOM B &’, orkyfa, corsmacHo NpHHLA 
ny MpofomKenua Towecta (4), cnenyer <A’ex, y> = (x, A’ley) qa 
BCEX Suit Cid au yCE’. Yunrpipas oOnactu onpejenenna uu 3HaueHHii one 
¥3 1}, 1 

patopos A’: uw A’?, Mbl B cHsy mMocTe~Hero paBencTBa 3akulIouaeM, UT 


1 Aly) 7 —~ 
All = (A’r)’. Orcioya, Tak Kak 10 jjoKasaHHomy A’l? — orpaHHueHHblli onepe 


TOP, CorlacHoO JIeMMe CJlelyeT, 4TO A’? sBJIAeTCH OrpaHH¥eHHbIM oOlepaTopo! 
u3 Hf BE”, Teopema joKxa3ana. 
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3. Slecb Mbl OyeM Mpefnonaratb, uro mpoctpanctso E KBa3uGoueuHo, 

e. Kaxkjad Oouka, morsomaroulad m060e orpaHuyenHoe MHOxKecTBO u3 E, 
BJIACTCA OKPeCTHOCTbIO Hyd. Kak usBectHo (°), 3T0 Tpe6oBaHHe HeOOxXo,UMO 
| MOCTATOUHO, YTOOB! CHJIbHad TONOJIOrHA MpocrpanctBa E” wayyuNpoBaa BE 
OnOOrHio, COBMaatollyio C NepBOoHayaJIbHOH TonOsorMe mpocrpanctBa E. 

Teopema 2. ITycmo 6vinoaneHo ycaogua meopemot 1. Toeda 


A= Ade 


J\elicrBuTebHO, oneparop C = A’:A’l? no Teopeme | nenmpeppipen 13 E’ B 
s", a onepatop A, nenpeppiBubili u3 E’ Bp E, B cuny KBasH6oueunocTn E ue- 
ipepbiBeH TakxKe W3 E’ B E”. Tak Kak onepatoppt A uC cosnayawrT Ha 


(OTHOM B E”’ mHoxectBe H, TO B CHJIY MpPHHILMNa MpoxoseKeHHA TO*KJeCTB 
1= A’eA’e, vr. e. A mpeqcraBuM B BAe MpousBeyeHHA BYX oOrlepaTopoB, H3 
Fle o 
oroppix ouH— A nenpeppmen u3 E’ B H, a BTOpol — A’? orpaHuyeH U3 
™~.1 
moxectsa A(E’) < H B npocrpanctso E. 

Teopema 3. ITycmo 6vinoaneHol ycroeusa meopemot 1. Toeda onepamop 
1 umeem Henpepolienoe® npodoaxcenue A us E'" @ E", npedcmaeumoe 6 6eude 
1 = A’ (A’l2)’, ede (A’l?)’ — nenpepolenoui onepamop uz E’’e H u Ae — 
epanudeHnolu onepamop u3 H 6 E”. 

J\eficTBuTesIbHO, Tak Kak A'?—orpaHvyeHHbiii onepatrop uz H B E”, to 
O jleMMe onepatop (A’!?)’ HenpeppiBen u3 EL’ B H. Satem u3 paBeHcTBa 
Allex, y> = (x, (A’*)’y), rue x€H, yE ELE’, cormacno npegbiqyulemy, B uacr- 
ocTu, korga y€E’, umeem (x, A’hy) = <A'ex, yoy =(x, (A’P)’y) aaa Bes- 
! EN Oral - , 
loro x€ H. Cnegopatenbuo, (A‘?)’y = A’y gaa Beaxoro yEE’, T. e. (A?) 
Baisercs HenpepbIBHBIM NposouKeHHem Ha E’”” onepatopa A”. Orcioga BbiTe- 
aeT, uTO H A’: (A’e)’ siBaseTCAH HeMpepbIBHbIM MpOOsKeHHeEM oOmepaTopa 
PAs = A. 

- Jloka3saHHaa Teopema o6o6ujaet Teopemy B. MH. CoG6onespa (°), ycTaHoB- 
ennyto HM J\JId OaHaXOBbIX IIpOCTpaHcTB. 

4, Tlyctb waneinpii orpanuuennpli onepatop A u3 £’ B EL jonycKaer 
mipocrpanctse H npeycrapsenve A = BB", rye B— auuelinpili nenpepprBubili 
_H onepatop, a B* —ero conpsxKennpiit. Tlopropax npesbiqymue paccyx*je- 
UA, MbI MpHXOAWM K cuIeyYIOULeMy MpeJIO*eHHIO. 

Teopema 1’. Ilycmb ebinoanexHo ycaoeue (x). Toeda B seasemca oepa- 
uueHHolmM onepamopom us H 6 E", a BY umeem nenpepolenoe npodoascenue 
meus E’ 67H. 
 OrtmetuM, TO JIA paccMaTpHBaeMoro 3fecb oOnepatopa A coxpaHnsloTcs 
eopembl 2 u 3, eCJIM B AX (opMy.JIMpOBKe BCIOy 3aMeHHTb Onepatop A’? one- 
atopom B, onepatop A *—onepatopom B* nu onepatop (A’!*)’ — oneparopom 
’, CONps>xKeHHBIM K Onepatopy B us H BE”. 

5. Syecb Mbl OyemM mpegqnosaraTb, TO BbINOHeEHO ycJlOBMe («’), OT/H- 
alouleeca OT yculoBuaA (x) Tem, uto £ 3amensetca Ha E’ w Haodopor, Tak 
to E’ HCE. Kpome Toro, Mbl 6yeM MpeAnosuarath, uTO MpocTpanctTBo E 
BpasuoOoueuno. Tlopropaa rorya MpeAbiqyuive paccy2%eHHA C HeKOTOPbIM H3- 
CHeHHeEM BbIKJalOK, Mbl IIPHXOJUM K CJIeYIOULHM IIpeJIO7KeHH AM. 
~~ Teopema 4. Ilycmb A— aunetinoltt cepanureHAolu onepamop U3 EXGLES 
AMOCONPAINCEHHOUL U noaowcumeAbHoUt 6 H. Toeda noaoscumerbHelli Kopeno 
gadpamnolli A’l2 uz onepamopa A, paccmampuéaemoeo 6 H, AeaanemcsA oepa- 
udeHHbim onepamopom us H 6 E' u umeem nenpepoleHoe npodoascenue 
wh 
mua Ee H. 

Teopema 5. ITycmb 6vinoanenol ycaogua meopembt 4. Toeda onepamop 

npedcmasum 6 6eude A=A'rA”, rye Ae nenpepoeen us E @ H u Ale 
enpepoleen uz H 6 E’. | : 

Teopema 6. ITycmo AuneliHoltl OepanudenHolu onepamop es he Gas, 
onycxaem 6 H npedcmaeaenue A= BB". Toeda B sganemca oepanuiennolm 
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onepamopom us H 6 E’, a B* umeem nenpepoienoe npodoascenue B* uz 
ee 

OrmetuM, uTo Teopema 6 o606nlaeT Teopemy | u3 (7), yCTaHOBJIeHHy!0 J 
OaHaxOBbIX MpOCTpaHcTB. 

OrmetTuM elle, TO Teopema 5 coxpaHaerca [us omepatopa A wz E B 
vMetoulero B ff mpejcTaB Jenne A = BB", ecm B ee tbopMyHpoBKe 3aMeHH? 
A‘ va By Ana 8’. 

6. IlyctTb BpImouHeHO yCJIOBHe (a). PaccMoTpam JIMHeHHBI HelpepbIBHb} 
onepatop A u3 E’ g E, camoconpaxenHpit B H. OOosHauum yepes A, u 
NOJOXKUTENbHYIO M OTpHuatedbHyIO yactH A BH mM MpesnONO%KUM, YTO A, 
| A_| wMeloT mpo,ouKeHHA ‘Anal |A_|, orpanuuennpie us E’ Bp E. Tormé 
vicnouIb3ya Teopemb! | u 2, MO2KHO MOKa3aTb, 4TO ONepaTop A uMeer mpes 


cTaByieHve A = A’! |A}2, rye | A }s — npogomxKenne KOpHA KBaypaTHoro 


| 


(A|=A,-+|A_|, Hempeppipnoe us E’B H, x Als = A—| A_|l2— raapnpilt KG 
peHb KBaqpaTHbiii v3 A BH, orpannuenupilt u3 | A|'?(E’) CH Bs E. Une 
MeCTO H aHaslor TeopeMbI 3, T. e. ONepaTop A UMeeT HeMpepbIBHOe MpOROA 
»*eHve A u3 E”’ B E”, mpegcrasumoe B Buge A= A’e(| Al)’, rae (| AP 
HempeppipeH 43 E’’ BH u A‘? orpanuuyeH u3 H BE”. Ecsm  ppimomne 
yclopue («’), TO HMeIOT MeCCTO NpeIOXKeHUA, AHAJIO“MUHbIe MpeJIOXKeCHHAM U3 I. 
MocxosckHH o6acTHOH MNelaroruuecKH MHCTHTYT Tloctynus10 
um. H. K. Kpynckoi 2 VI 1958 


| JlarBuuckuli TocyapcTBeHHbIM YHHBepCHTeT 
um. II. Cryuku 


UMTHMPOBAHHAA JIMTEPATYPA 
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Jloknaym Arkanemun Hayk CCCP 
1958. Tom 122, Ne 5 


MATEMATHKA 


C. P. KOFAJIOBCKHK 
OB YHMBEPCAJIbHbIX KJIACCAX AJIFEBP 


(ITpedcmaeneno axademuxom A. H. Maavyesuim 4 V 1958) 


ByJem paccMaTpHBatb OJHOTHMHbIe aireOpbl C KOHCUHbIM YHCJIOM OCHOBHBIX 
mepauni. Cneqya A. VW. Manpuesy (1), kKaacc anre6p 6yyeM Ha3bIBaTb 
‘OcTpaKTHHbIM, e€CIH OH COJepxKUT BMecTe Cc KaxKJOli cBoeli asreOpoli Bce 
[ZOMOp(Hble eli aulreOphi. Bo Beem JlaJIbHelitiem Gy Jem paccMaTpuBaTb aOcrTpakT- 
ible KJaccbl avlreOp. Kyacc asre6p Ha3biBpaeTCH YHUBePCaJIbHBIM, ecu 
IH OllpefeIfeTCA CHCTeMOH (KOHeYHOH HIM GeCcKOHeYHOH) akCHOM BHJa 


(aye, ay . (1) 


ae F —dopmysa, He cojlepKalljad KBaHTopoB. Beakasn cucremMa aKcHoM Bua 
1) SKBUBaJIeHTHa HeEKOTOPOH CHCTeMe aKCHOM BuJla 


, (yin ea Xl a1 ae Sg emis Ol Vee ig Sg a a (2). 


Me f1y-- +> 9m — NOJMHOMBI OT X1,..-5Xn- 

YHUBepPCaJbHbIM 3aMbIKaHHeM U(K) xkaacca K Oyyfem HagpiBaTb. 
aMMeHbIUMM YHMBepCcaJIbHbIM KJlacc, cogepxkamMH K. Onepalua yHuBepcab- 
OrO 3aMbIKaHWA OMpeesAeT Ha MHOXKeCTBe BCeX (OJHOTHNHBIX) avire6p Tono- 
joruyueckylo ctpykKtypy UCs. ByyemM rospoputb, uro Kaacc L CK yuusBep- 
sanen BK, wlw yHuUBepcaneH OTHOCHTembHO K, ecan .L ects 
;AMKHYTOC MHOXKECTBO B cTpyKType UCs (K), HHAyuUupyemon BK crpyKtypok UCs. 
B HacTosel 3aMeTKe yCTaHaBJIMBalOoTCA CTPYKTYypHble CBOHCTBa, XapakTe- 
DM3YIOWIMe YHHBepcaJIbHbIe MW OTHOCHTeCJIbHO YHHBepcaJIbHble KJaccbl avireop. 
3ameTHM, 4TO BO MHOrHX U3 MpesvOxeHHH, MpHBeeHHbIX 3]ecb, Mpeynoso- 
Kenve O TOM, UTO paccMaTpHBAaIOTCH avireOpbl, a He MOJeuM BoOOIe, He AB- 
IAeTCA CYIILCCTBCHHbIM. 

_ @axrtop-anre6py aure6ppr YY, ompeyemsemMyro OTHOWeHHeEM KONrpySHTHOCTH 
+, Oyem OGo3sHayatb yepes W/s. 

| Ilyers K —nexoroppili Knace anre6p, .f—npoussombyuad asre6pa. Ortuo- 
weHwe KoHrpysHTHOcTH ¢ Ha YW HaspiBaetca K-KOHTpysuuned, ecnu We€K. 

Teopema 1. Ilycmo K—yauéeepcanrbHol Kaacc, Y — npou3se0nvbHaa 
waeebpa. Ecau K-Konepyanyuu na WU o6pasyiom nodnoaypewemKy (pewemKu 
kcex KOHepyanuyutt Ha YX), mo ama nodnoaypewemKa noznan. 
| Kaacc K 6yyemM Ha3biBaTb MOKA bHO ONPe RE AUMBIM, eCJIM ON OOWA- 
jaeT cyemyloulum cBolicrBoM: areOpa YW Torgqa M TOMKO Tora MpMHaqexKUT 
XK, Koryla BcAKad ee KOHeYHO Noporkjaemaa nojasire6pa Mpa Ne AT K. 3a- 
MeTUM, UTO TEPMHH «OKaJIbHO ONpeeJIMMbI KNaCO), 3AMMCTBOBaHHbIli U3 CTaTbH 
\. VU. Manpuesa (7), 3ecb ynorpeOuseTcax B Oomee WMpoKom cmpicse. IIpx- 
“ep Kylacca Bcex aJireOp, He CojleprKalllMX B KauecTBe CBOHX mofjaire6p cBo- 
JOAHbIe aireOpbl, NOKa3bIBaeT, UTO U3 JIOKAJIbHOM ONpeeMMMOCTH Kslacca B yKa- 
4aHHOM BBIIUe CMbICIe He culeqyeT MOKaJbHaA ONpeqemMMOCTS B cMbICIe Masib- 
epa (paBHOCHJIbHad YHUBepcabHOCTH Kslacca). 
| Tlyctp M—nexotopoe muoxectso, {M;}—nocieqoBaTesbHOCTbh ero Mo,- 
HoxKecTB. Cueqys Xaycgoppy (*), MuoxectBo limM; Bcex Takux a€M, 
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yTO @ HpwHayiexut seem M;, HauwHad C HeKOTOPOrO ia, OyeM Ha3blBaT 
HH XHAUM Wpeewom 10 Caen CRM meCbarD Cay {M,;\. 


Jlerko ycranapuuBaetca, uo lim M; = U q M;. 
t= f=z 


Ecum HwxkHYM mpesem nocseqoBatTembHoctu {M;} paBeH HW2KHemMy npeyeu 
BCAKOH ee mnomnoceqoBaTesmbHocTu, To {M;} Ha3bpIBaeTCA CXORAMLeNC: 
nocwehoBaTesdbHocThw, H lim M; o6osHayaetca Torga uepe3 lim M; 


OuesuyHo, YTO WIA mo6oH anre6ppr YW HwKHHH mpeyedl BCAKOH Nocuezo 
BaT@JIbHOCTH KOHrpysHttai Ha YW (paccmaTpHBaeMbIX KaK TOJMHOXKeCTBA MHOKE 
ctpa UW x QW) ecTb KOHTpySHLHsA. 

ByyeM rosoputb, 4TO MHoxKecTBO {8} KOHrpysHuM Ha W 3aMKHy TO 
ecun {e} — A, rgae A —nycToe MHOxKecTBO, HIM MIA BCAKOH CxoJALelc: 
NoclefOBaTeJbHOCTH {¢,} C {s} lime; € {e}. 

ByleM TOBOpHTb, TO KJacc asireOp K 3aMKHYT, eCIH JA BCAKO! 
areOppt 2 mHoxKecTBo K-kKourpysHun Ha YW saMKHyTo. | 

TlocnenosatesibHocth {2;} nofamre6p aure6ppr YW nasprwaercs eb 10 
ecH Jia mo6pix VW; u UW; UW; CN; un Uj Cc Yj. 

JlerKO NoKa3aTb, YTO eCJIH K — 3aMKHYTbIM Kslacc TO JIA BCHKOH wen 
{NW}CK UWEK, a traxxe NU; = K usu NW = A. | 

Orciofla, B 4“aCTHOCTH, CuleqyeT, YTO 3aMKHYTHIM KJlacc ABJIAeTCH a 
C HaTYypaJIbHbIMH MOpOrxKeCHHAMH, UH, CJIEQOBAaTeJIbHO, eCCJIM OH AKCHOMATH3HpyeM 
TO aKCHOMaTH3HpyeM TOJIbKO C MOMOUbIO aKCHOM CKOJIeMcKoro Bla (cM. (* 
Teopema 2). 

Tlo-BuyuMomy, cipaBeqiMpa cwlesyollat runoresa, oka3aTb cipal 
BEIMBOCTh KOTOPOH B MOJIHOH OOLIHOCTH aBTOpy NoKa He yjaJocb: 

AKcHOMaTH3HpyeMbIH Klacc Tora H TOJIbKO Tora 3aMKHYT, Kora © 
‘yHMBepcavieH. 

JlemMa |. Beskuti yaueepcarbnoltt KAacc 3amKHYyM. 

Ilyetb £ — cucTrema akcvom Bua (2), onpexesioulaa Kacc K;  — npone 
BOJIbHad ayireOpa; {¢,}—cxoallasicsh  NoceqoBaTesbHOcTb K-KOHrpysHILy 


Ha Y%. Jlonycrum, uro W/lime, ne yoBeTBopser HeKOTOpOH akcHuome ( 


u3 L, T. e. &/lime, yqosmetsopseT akcHome 

(4x) OU. (qx) {~ fi a £,\/ oe -/\ Goa iB = oy Ty a qi/\: . =a (88 —— Vint: 

CneqopatTejbHo, B YW! MMeloTCA TakKHe 3JleMeHTbI x°,..., X°, 4TO: | 

a) cyllecTByIoT Takve 1,,..., i,, 4TO WA BCAKOrO i >i, HMeeT Mec 
MPa (Xe, Sng k8)s B, (ess way AON Ee, oe, Pin BCHKOTO™? 17 1meCts ae 
Gi Cairn re 2) ease 8 Cate eam ) ¥en 

b) cytlectByloT Take jj,...,j,,,4TO QA BCAKOrO j>j, HMeeT ects 
(AE CR, Ray axe )S -g ROR Ones xP ))Es,, -.-) JIA BeAKorO j >j,, HMeeT ect} 
(ft, - 428), Gy, (8, 1 HO) er, Ilyetrh i, = max(i,,..., j,) 
Torya, O4eBHAHO, U/s;, ¢K, utTo mpoTuBopeunt yevlopHio. 


Ilycrs 2—nponspoubHad are6pa, M —nekotopoe MHoKecTBO ee 93/1 
MCHTOB. Yepes (1, M, i) Oyqem oG6o3HayaTb NoAMogeb aredppr YW, ee | 
MH KOTOpOH SBJISIOTCH BCCBO3MOXKHbIC 3HAYCHHA MOJIMHOMOB He BbUe i-P 
NOpALKa CO BCeEBO3MOX%XKHBIMH 3HaveHHAMH apryMeHToB u3 M. 

Kuacc Bcex nogaire6p scex asre6p us K 6yfem o6o3Hauatb yepe: 
S(K), a HavMenbuinit 3aMKHyTbIi Kuacc, coxepoKamnit K, uepes K. 


Jlemma 2. Ecau K=K=S(K), mo 6cakaa KoHe4Ho nopooxdenna 
anzeOpa Mus U(K) npunadaenum K. 

J\eticrButenbuo, nyctb M = {a,..., Gn} —cHicrema o6pa3yiollux auireOp | 
WCU (K). Jlerko noKa3aTb, yTO ANA BeAKoro i cyulecTByeT anre6pa YW; € 
B koTopyio (2, M, i) usomopdpHo BuloxKuMa (cM. (°), Teopema 1.1). Cae 
AOBATeJbHO, JVI BCAKOrO 7% cyulecTByeT avreOpa %W;6K tTaKkaa, 4uT 
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SE Mapes Qn} — cuctema ee oOpasyloulMx HW nogMofemb ee (U;, Mz, i) 
somopdua (2, M, i). Tyct W—cso6ognaa asire6pa c oOpa3yrioulumu 


Jy,..., Un; &;— Kourpyouuua ua U, COOTBETCTBYIOUad FOMOMOpdHOMy oTOOpa- 
ceHHio U na WY, takomy, uto U, oro6paxaetca B Ce ge lee IB 
j= 1, 2,...). Jlerko noka3atTb, 4To noceqoBaTebHOCTS K-kourpysHni {2;} 


xoqutca wu U/lim e,<= WU. Cnegopatemuo, WE K. 

Hs nemm 1 u 2 serko caenyer: 

Teopema 2. Kaacc aazeOp mozda u moabKo mozda YyHueepcanen, KOeda 
H AOKAAbHO OnpedeAUM U 3AaMKHYM. 

_peacrapsinet HHTepeC BbISCHHTb, MOXKHO JIM B TeopeMe 2 yCJIOBHe JOKaJIb- 
OW OllpeeJIMMOCTH KJIacCa 3a4MeCHHTb YCJIOBH€M 3aMKHYTOCTH KJlacca OTHOCH- 
CJIbHO OOpasoBaHHA NMosasredp. 

Byjem ropoputb, uto kiace L=K o6sanaer cpolicraom o B K, ecau 
yulectByeT TakoH Kulacc M, oOmayetoulu cpolictBomM co, uro L= KM. 
_ Teopema 3. JTycme K.—Kkaacc 6cex KOHeuHolx U cHemAvIX aaneebp. 
(face L < K.. moeda u moabko moeda yxruseepcanen 6 Ko, Koeda L samknym 
i, i Joi (L). 
JoxasateubcTBo cm@lyeT W3 JIeMMbI 2 HM Toro (bakTa, 4TO . JIA BCAKOM 
enu {Uj} anre6p 3amKuyroro kmacca LU WEL. 
_ Teopema 4. Kaacc L CK =S(K) moeda u moaeko moeda yxusepca- 
en 6 K, Koeda OX ACKAABHO ONpedenaum 6 K u samKknym 6 K. 
_ Jlerko noKa3aTb, 4YTO yHMBepcaJIbHbIt Kmacc amreOp Torgya UW TOsbKO Torya 
AMKHYT OTHOCHTCJIbHO TIpsMbIX MPOHSBeLeHHHi, Kora A BCAKOH asmreOppr A 
PROKECTBO K-kourpysHunh Ha YF ABJIAeTCH Hu>KHeH MOANOsypeulerKoH WIM 
ycto. Orcioya, Hcnoub3yf TeopemMy 2, slerko BbIBeCTH Be cCyJleqyroulue 
eOpeMbI. 
_ Teopema 5. Kaacc K, 3amkxymoiti omHocumeAbHo npAMOLX npoUuséeede- 
uli, Mozda U MOAbKO Moeda YHUBepcaAeH, KO2OA OH AOKAAGHO ONpedeAUM U 
Onadaem caedyroiuum ceoticméom: Oan ecaKko anee6pot YU u ecaKoti yenu {s,} 
-KoHepyanyuli Ha MW W/Us, EK. 
_ Teopema 6. IIycmo Kaace K aoKanrexo onpedeaum u o6nadaem caredyro- 
jum ceolicmeom: OAA ecaKkoli aazeOpol U u ecaKol nocaedosamerbHocmu {é,} 
-Konepyanyud na MU lime, ecme K-Konepyanyua. Tozda u moArbKo moeda 
HM YHUGEPCANEH WL 3AMKHYM OMHOCUMeALHO NpPAMbLX NpoUuseedenutl. 
YHUBepCaJIbHbIi KJIaCcc, 3A4MKHYTbIM OTHOCHTeJIbHO NpxAMbIX MpOwsBeseHHH, 
Mpeyesetca Takoli cucTeMoH akcHoM %, 4TO BCAKad aKcwoMa 43 4 HMeeT 
WMH 3 CueqyIoulux AByX BHJOB: 


(4). - 3 Jd~ f= Su V-- VI Sy (3) 
(x3) bee (x, {hy Git /\: . yA A, a Gy aay me: Va . (4) 


Cnenys A. VW. Maspuesy (?), Kulacc, onpesevIMMbIli CHCTeMOH aKCHOM 
ua (4), OyeM Ha3bIBaTb KBASHMPHMHTHBHBIM KWJacCOM. 
- AnreOpy ¢ CAHHCTBeHHDIM 3JIeMeHTOM OyeM Ha3sbiBaTb O-asreOpon. JlerKko 
aqeTb, uTo O-amreOpa He yAOBMeTBOpAeT HHKAKOM aKCHOMe Bula (3) 4 yOB- 


eTBOpaeT BCAKOM akcHome Bula (4). Orciogqa cienyer: 
Teopema 7. Kaacc aaze6p moeda u morbko moeda KeasunpumumuUseH, 


920A OH YyOOBAemMeopseM YCAocguAM meopemol 6 U codepscum O-areeOpy. 


CapaTosckuit rocyapcTBeHHbIM yHHBepCcuTeT Ilocrynusio 
um. H. I. Uepupmiesckoro 29 IV 1958 


WMTHPOBAHHAS JIATEPATYPA 


1A.U.Maabues, JAH, 109, Ne 2, 264 (1956). * A.W. Maabues, JAH, 
8, Ne 2, 187 (1956). °. ®. Xaycgopd, Teopna Mxoxects, 1937. 4A. U. Maabs- 
en, JIAH, 116, Ne 5, 738 (1957). ® A. Tars ki, Proc. Koninkl, Nederl. Akad. van 


etensch., A, 57, Ne 5, 572 (1954). 
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Hoxajayo AkayeMuu Hayk CCCP | 
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MATEMATHK. 


Bb. JI. PO)KAECTBEHCKMM 


O EJWMHCTBEHHOCTH OBOBLIEHHOrO PEWEHWSA SARMAUH KOM 
JIA CHCTEM KBA3SHJIMHEHHbIX YPABHEHHM 
PHUNEPBOJIAYECKOLO THIIA 


(IIpedcmaeaeno axademuxom M. B. Keadouuem 380 V 1958) 


O6o6meHHHM pemeHHeM 3afauun KowHu Ala KOHcep 
BaTHBHOH (1) CHCTeMbI KBa3HJIMHCHHbIX ypaBHeHHli | 


Ou 0p, (u, t, x) 1 

Z Z ’ ? . Z 
ae i a (PH 1, ee); We {Uy Ub, es a als 
| 
Ha3biIBaloT CHCTemy (YHKUHH wu; (t,x), KOTOPble MPHHHMAIOT 3aaHHble 3HayeHHY 
Ha HavasbHoli npamoH ¢ = O H yMOBJeTBOPAIOT HHTErpaJIbHbIM COOTHOLICHHA 


G wu; (t, a) A — Oy CUE AG A) Cle Ow (ees 2, went Teg (: 
Cc 
rae C —smo60H KyCOUHO-rvlaqKHH 3aMKHYTbIN KOHTYp, WeIHKOM Jle@exKallni : 
nomynsockoctu t>0. 
Bompoc 0 e2MHCTBeHHOCTH OOOOmeHHOrO pelmeHna 3aqaun Kou 21a OLHO 
TO KBa3HJIMHeHHOrO ypaBHeHHA paCCMOTpeH B HacTOAULee BpeMA OCTaTOUH 
nowHo (7, *); vist CHCTEM KBa3HJIMHEHHbIX yYpaBHeHHli 9TOT BOMpoc paccmaTp 
BaJCA JIHUIb JIA HeEKOTOPbIX UYaCTHbIX CilyyaeB (*, *), a MpHMeHAemble mp 
3TOM MeTOAbI HE ABJIAIOTCA JOCTATOUHO OOUIMMH. 
IIpH paccmorpeHuu Bonpoca O €AMHCTBeHHOCTH OOOOULeHHOTO pellieHuA Mu 
MOJIbSY€MCA BOSMOXHOCTHIO CBECTH BONMpoc 06 OTbICKaHHH OOOOuIeEHHOrO (past 
PbIBHOrO) pelweHuA 3ayaun Kou 2a cuctempb! (1) kK 3aqaye Kom Jvia cucTemy 
HeJIMHeHHbIX ypaBHeHHit 


ao, a® . | 

cat ot Gi ae fy x= O (ee lee Greets sete (3, 

(ty x) 

(fay \ usdx —;(u, t, x)dt (i =1,2,...,0) 
(0, 0) 


B KJlaCC€ HeMPepbIBHIX pelueHHH, yKasaHHOH Hamu B paoore (°). | 
SyeCb Mbl OPpaHHYHMCA OKa3aTeMbCTBOM TEOPeMbI CAMHCTBeEHHOCTH 0606 
UuleHHOrO pelieHua saqaun Kouim Qin CucTeMbl AByX KBa3H/MHeHHbIX ypaBHe 
HUM, OMHAKO MPMMCHACMbIM HAMM MeTOJ, ABJIACTCA OOWIMM HW HE 3aBHCHT OT UHCI: 
ypapHennit. Mbt orpanwuumcsa Jaiee KiaCCOM KYCOYHO-HeMpepbIBHEIX V1 Ky 
COUHO-TaNKUX OOOOWeHHEIX pelueHHi sanauu Kou guia cucremp (1), T. e 
MCKJIOUMM WS PaCCMOTPeHHA PelleHHA C HeOrpaHHyeHHbIMH MpOH3BOLHBIMI 
(CEHTPHPOBaHHbl€ BOJIHbI paspexkenna). i 
TIpexnonoxKum, uTO CHCTeMa ypaBHeHHH (1) aBsIneTCH runepOomm4ecKoli B pac 
CMATPHBaeMOH OO2CTH H3MCHCHHA MePeMeHHBIX u, ¢, x, T. €. KOPHU ypaBHeHH: 


| 9%,/9uj— £8;;| = 0 (5 
t1(u, t, x),..., &,(u, t, x) MelicTBHTenbHbI HW pa3JIMUHBI B paccMaTpHBaemo: 
o6nacTH. Ilyctp 

bi (4, 2, x) <-So (8, 0) 2) <coreis eal ede oe): (€ 
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OnpeyesIHM JVI} CHCTeMbI ypaBHeHuli (1) coOcTBeHHBIe BeKTOPbI 


Be. (u, t, x) = {c,, (u, t,. x); Cas Tak )i aes: Co (u, 1,.%)}- (= 1, 255..,:n) 
> MIOMOLLbIO COOTHOIUEHHH: | 
n 0 n 
ae’ : . 
2s eu, ei Fao: (Gai, ce: nS (a1 2" eer) (7) 


ae (7) B cuay (5) Maule COOCTBEHHbI€ BEKTOPbI C TOUHO- 
CTbIO JO 3Haka, a ycJioBHa (6) oGecneuHBaloT JIMHeliHy!O He3aBHCHMOCTE 
BeKTONOB, Cy, Co, «'s)s-5 Ene 


Onpexeneune l. Cueremy KBa3WJIMHeHHBIX ypaBHeHHii (1) npa n=2 
Oy em Ha3bIBaTb CHCTEMOH Tuna (A), ecau: 1) wua sr0O0H Mapbl ToueK 


(u, ie x) H Git. x) W3 paccMaTpHBaeMOl OOacTH HaiijeTcA xoTA Obl OfHa 
TOuKa (a, t,'x) M3 aTOH OOlacTH Taka, YTO CnpaBeLMBEI ypaBHeHHs 
09; ~ 7 =e = “ 
9,(u, t, x)—9, , t, = Daz Glt, x) (@y—4) G=1, 2) 8) 
1 


ij=1 
1 H€paBeHCTBa 


me (u, t, x)—&,(u, t, x)\ eeu, t, X) — Eau, t, x< (ReSiis>2)o8 (QO) 
a MpaBble yuacTH paBeHcTB (8) ABJIAIOTCH earn at HW HenpepbiBHo yucpcbe- 


JeHILMpyeMbIMH (PYHKIMAMH TMePeMeHHBIX Uy, Uy, Uy, U2, t, x; 2) COOcTBeHHEIe 
eKTopbl C,(u, t, x) CHCTeMbI ypaBHeHHit (1) yqoBsetBopsioT B paccMaTpH- 


3aeMOH OO/IACTH HepaBeHCTBaM 


VCS a eA Cranes 
|Aia(u, u, t, x)| >>! Ae (u, Bab, x) |, (10) 
Ae 
be ok Ee (u,. t, ta aye 
bu (a, ree ie C, (u X) Cig (U x) (11) 


Ci (u, t, x) Cj. (u, t,'x) 


| Onpenenenue 2. Bynem ropoputb, 4TO KyYCOUHO-HenpepbiIBHOe 
KYCOUHO-rlaqkoe O6OOMeHHOe pellueHHe CHCTEMbI KBa3HJIMHEHHBIX ypaBHeHuhi (1) 
yVROBMeETBOpPHeT ycuOBHAM (Bb), ecuM' Ha KaxkMOH JMHHM paspblBa pe- 
meHva x =x (¢) BbIMOJIHeHbI HepaBeHCTBa OAHOM H3 AByX-rpynn: 


E(u (é, x, (t) —0), 4, x (2) CD< Se (ul, x (2) — 0), ¢, x (¢)), 
Ea(u(t, x(t) +0), #, x@))<D 


D<& (u(t, x(t)—0), t, x(t)), 

br (u(t, x(t) +0), t, x()) CD<%& (ud, x(t) +0), ¢, as 
me D = x'(t) (?). 

_ Teopema. Obo6iuennoe pewenue sadauu Kowu Oaa cucmemol, keasuau- 
weliHolx ypaeHenutt (1) muna (A), yooesemeoparowee ycaosunam (B), edux- 
M6CHHO. 

_ Tlpu stom mbt 6yeM roBpopHTb, YTO ABa OOOOMeHHEIX pemenua 
‘OBNaaloT, eCJIM OHH COBMafaloT B TOUKAX HeMpepbIBHOCTH. 

_ Orpanucenna, HaJiaraembie Ha CHCTeMbI THIMAa (A), 3aBbIILeHbI Mw MoryT 
MBIT HECKOJIbKO ocia6vieHbI. Mbi He KacaeMcA 3feCb BOMpoca O He3aBHCHMO- 
TH pa3JIHUHbIX TpeOoBaHHli, MpeAbABJINeMBIX K CHCTeMaM Tuma (A). Same- 
MM B CBA3H% C 9THM, YTO CHcTeMa JIByX ypaBHeHH rHApOAMHaMuKu 


(12) 
1H *Ke 


(13) 


ra OX Ohne OF > au? 
laccMaTpHBacmad B OOacTH O<eQup<M, sBuaerca cuctemolt Tuna (A ) 
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Qs, Or (ua, t 4) 9, Ola Os _ gg, Porta h Ys 9 (14) 


JIpyruM mpocreliiuHM mpHMepoM CHCTeMbI TIA (A) spBaserca pacnaqar 


asca CHCTeMa JIBYX KBaSHJIMHeHHbIX ypaBHeHul | 
Ou, , 91 (u1, t, x) . Ol, | OP2 (U2, ty %) _ 
ie Ox == ot =P Ox 0, 


ecH O79, / Ou? vi 0’, /Ou® He MeHAIOT 3HaKa. 


JloxasatTeabctTBo. ITIpegnooxum npotupnoe. L[lycrb u(t, x) 
u(t, x) — Ba pa3iM4HEIe OOobuleHHbIe pellleHHA CHCTeMbI ypaBHeHHli (1. 
yRopmeTBopsonyHe ycsopusim (Bb) 4 MpHHMaroulNe O{MHaKOBble 3HadeHHA Mp 
t=0. WM _ coorsercrpyioT noteniuaibt (ft, x) = {D,(¢,; x); ‘Do (t, x)} 
® (t, x)= {D,(¢, x); ®,(¢, x)}, MpunnMaroutMe OMHaKoBble s3HayeHHA 1 
t = 0, yopseTBOpaIOuve CHCTeMe HeJIMHeHHBIX ypaBHeHHH (3) HM ABJIAIOUIMe 
HeMpepbIBHbIMH (PyHKILHAMH TepeMeHHbIX 7, x. 4 ai 

Pa3noctTb noTeHitMasios v(t, x) = {vy (t, x); Ve(t, x)} = {Dy— 9; D,— O; 
yNoBuleTBOpAeT Jia cuctem Tuna (A) ypaBHeHisam | 

dv. Rom ghee’) LS. du. | 
Ht Da Ul, x), t ysh=0 (=1, 2) (18 


17>. 


BO BCex TOUKaX, rye u(t, x) wu u(t, x) HempeppIBHEl. 
Cuctema ypaBHeHni (15) — runepOoumueckad; XapakTepHcTHuecKHe HalpaBuig 
Hua Cp (t, x) = ée(uct, x), t, x). Koscbpunuentbt cucrembl ypapHeHHit (1 


Teplisit paspbiB BMecte c u(t, x) Hu u(t, x). 
JlunelHaa cucTemMa ypaBHeHH (15) MoxkeT ObITb MpHBeyeHa K XapakTep 
cTruueckomy Buy. BBoga wHBapHaHTb! Pumaua 


2 


/ 


~~ 


i Ee = > Cy (UL, ody X) 0, (t, x) (2 =1,, 2), (ie 
t=1 
nosy YUM 
Or or . 
ap tie (t, at =D Balt, ult, x) (k=1, 2), (i 


i=1 


rye Bz (t, x) — HekoTOpble OrpaHvueHHble (PyHKIHH. 
JloKaxem, 4TO B OOsacTH G;,, 3ayaHHOH HepaBeHCTBaMH 


O<t <b; xXx+a>Myt; x—a<M,f; (1a 
Ma oup max {& (u, Ut, x), Gs (u, Pox 
ty 
M, = inf min (ieee 
t 


(¢, «)==0. Mbt mpeqnonaraem, 4To Bce JIMHHH paspbiBa pellenuit u(t, x) 
(¢, x) B Gy, UCxOAAT “3 TOUKH A c KoopsHHatamu (0, 0). | 
JlemMa 1. O6o6wennoe pewenue u(t, x), yOoeremeopsuolee YCADBUAM (B 
He moscem umemb Oonee Oeyx AUnUtt paspolea, BoixodsiUuUx us mouku A 
Imu dee AUKUU He nepeceKatomca 6 Gy, ITpaeaa us Hux yOoeremeopnem Ht 
paeexcmeam (12), reeas — Hepasencmeam (13). 

TakuM o6pa30m, KkosdpuuvenTbt cucrembl ypaBHenniit (17) Tepnsar pa3ppll 
B G;, He Ooylee 4eM Ha YeTEIpeX sMHMAX. IlycTb sto OyzyT wmHuu AL, A 
AN, AO. Odsnactb G;, pas6uBaeTca HMM Ha MATb 30H (CM. puc. 1). Cro 
HBIMM JIMHMSIMH W300pa?KeHbl JIMHMM pa3pbiBa pewlenua w(t, x), IIYHKTHpHB 
MM — JIMHMM paspbipa u(t, x). [ipa foKasarenpcTBe eMHCTBeHHOCTH pelleHH 
CMCTeMLI ypapHeHusa (15) MbI BOcrOsbsyemca MeToyom Xaapa (8). 

MoxKHO NloKasaTb, uTO Bce TouKH 30H J u J] nexKaT B OONACTAX BIAMAHU 
HawaJIbHbIX HaHHbIX COOTBETCTBEHHO OTpeskoB (A, a) u (—a, A). Tostomy B 30 
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0; 
u 


ax J u IJ o6nactu Gy, u;(t, x) =0 (i= 1, 2), cneqoBaTenbHO, Ha JIMHMAX 
iL u AO r,(t, x) =0 (R=1, 2). Moxno yrBepxyats, nanee, uro: 


(3) 
B sone [JF |r, (¢, x)| << 2BVto, (19) 


(4) 
Besone JV (| f5.(t.-%) |< 2BV £5: (20) 
le SEVERED ‘isa BS leet hx)| ad; Ra21; 2). 
Ha sauunax AM u AN cbyHkuun fr, (¢, x) paspbIBHbI, OnaKO (byHKUMu 
,(t, x) HempeppipHet. Ts nepasencrs (19), (20) Bbirekaer HepaBeHcTBO 


@) @ @ ®) 6) (5) 14) 8) 6). (5 
Aie(u, u, P) Ayo (u, u, S) re (R)— Ade (u, u, P) Ay (u, u, S)r2(S)| <DV to: (21) 


J\ECb WHJIEKC CBeEPXy O3HaA¥aeT HOMeP 30HbI, K KO- 
OpOH OTHOCHTCA aHHad pa3pbIBHad BeJIMUMHAa; TOUKA 
> — HekoTopad Touka supun AN; Touxu Ru S ae- 
<aT Ha JMHHH AM; D — Hexotopas nocrosnnaa. 

JlemMa 2. Ecau wnenpepoienan dbyxkyua r (t) 
Ooereméeopsnem Ha ompesKe D<t < ty (bYyNKYUOHAAb- 
OMY HepaeeHcmey Puc. 41 


arty +R r(e)i<e O<el)<t jad)|>/BM)| +4, (21) 


0 [r(f) |< eau/O?s at |a(t)). 


(5) 
J\ist npuMenumocTH JieMMbI 2 kK OlleHKe fy (¢, x) MocTaTOuHO MOKa3aTb, UTO 


oe oe) A) CD 
Aye (u, uw, P) Ais (u, u, S)| >| Ase (u, u, P) Ay (u, u, S)| +6, 8>0. (22) 
do Bxojslue B HepaBeHcTBo (23) BeJMUMHbI CyTb HenpepbiBHble (cpyHKILHH 
ouek P u S. Tak Kak HepaBencTBo (22) BbInowHeHO, Korya TouKH P u S 
opnayaior c TouKol A B cHAy TpeOoBaHui (10), To, ecau fy JocraTouHO 
(amo, OyeT BbINOJHeHO HM HepaBeHcTBO (22). Takum o6pa30M, JIA BeJIMUMHbI 


; (5) Pes 
ig (¢, x) Nomyuaem onenky |72(f, x)|<( DVfo. Tlocme storo merKo noslyunTb 
[HaJIOrMuHy!o OlleHKy pelenui u B 30Hax J/J, JV. Mbt nomyuum, uTo 


Lids 0) beet 4 Ue arms (23) 


[pvuem HepapencTBa (23) uMeror MecTo BO Bceli oOuacTn G;, Orcioga Oyler 
[meyoBatb, uTo |u,(t, x)|<CVfy (i= 1, 2), rae C—HeKoTopan nocTosHHas. 
EcmH fy CTOb Malo, uTO Cfy< 1, TO 0, (2, x)=0, MW Teopema JoKa3ana. 

| SameTuM, 4TO B OKa3aTeJIbcTBe TeOpeMbl HWYerO He H38MeHHTCH, eCJIM 
[peMNOIOXKUTb, YTO JIMHMM pasppiBoB peulenuii u(t, x) u u(t, x) MMelor Apy- 
foe B3aHMHOe pacroviox*KeHHe. 

Astop npunocur GOvlarogapHoctb us.-Kopp. AH CCCP A. H. Tuxonosy 
‘a IeHHOe OOcy2KeHHe BONpoca. 
| 


Tloctynuso 
27 V 1958 
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Jlokxaayp AkKaweMuH HayK CcCcr 
1958. Tom 122, Ne 5 


M. 3. COJIOMAK 


MPHMEHEHHE TEOPHM MOJIYPPYNNM K HCCJIEZOBAHHEO 
JIM®EPEHLMAJIbHbIX YPABHEHHH B MPOCTPAHCTBAX BAHAX 


(ITpedcmaeaeno axademuxom B. H. Cmupnoeoim 30 V 1958) 
B craTbe paccmaTpHBaeTca ypaBHeHHe 


a + Au=t (1 


C HadaJIbHbIM YCJIOBHeCM 
u lho = Ug, (2 


rye u=u(t) u f(t)—9emMeHTbI KOMMsIeKCHoro OaHaxoBa MpocTpaHcTBa % 
3aBlucalue oT mapametpa ¢€[(0, T]; A—3aMKHYyTbIM HeOrpaHHyeHHbIM onepa- 
TOp Cc MOTHOH B X OOsacTbio ompesenenun D(A); usyuaiorca TakKxKe ypaBHe 
HUA HeCKOJIbKO Oovlee OOulero BULA. 

Ecam onepatop — A sBJiseTCA MpOM3BOAAULHM MIA HeKOTOpOH mMowJyrpynn 
JIMHeMMbIX OPpaHHUeHHbIX OMepaTopoB 7 (&) (1), TO opMasIbHoe pellieHHe 3ala 
un (1) —(2) MoxerT ObITh 3anucaHo B BHe 

é 


u(t) =T (t)uo +\T (t—)F (ae. (3 


0 


BosuukaeT, ofHakO, BOMpoc: B KaKoM cmpIcuie (3) yoBJeTBopseT ypaBHe+ 
HMIO MW HauvaJIbHbIM JaHHbIM; B YaCTHOCTH, NPM KaKMX yCcuioBuAX dyHKuUA wu (ZL): 
onpesevieHHad 10 (opmyvie (3), WMeeT CHJIbHYIO NPOH3BOAHyIO H Ponna ieee 
D(A) mpu Bcex (HH, m0 KpatHel Mepe, Mp nouTm Bcex) 3HaueHHAx ft. 

IIpH MMHMMaJIbHDIX MNpeANOMOKeHHAX OTHOCHTeJIbHO OMepaTopa A STOm 
BONpoc uccielopaH WusMncom (7), KOTOPOMy MPHUIOCb HaJIOKMTb BeCbMa 
*KeCTKMe OFpaHHueHHA Ha MpaBylo yuacTb H HavasIbHOe ycuIOBHe, MMeHHO) 
uo D(A), f(t) cuabHO HenpepbiBHO Audpepenunoyema. Oru crecHuTe/bHbIG 
OrpaHHueHHA MpPMXOWMTCA HakJlaqbIBAaTb BCJIeACTBHe Toro, 4TO B (?) a | 


3ylOTCA CBOcTBa pesosbBeHTh! R(A; A) = (AJ — A) onepatopa A suub Ha 
OTPHIaTeJIbHOH BelleCTBeHHOM Moyocu. Bowee noqpoOuble cBeseHuA O CMeKTPasJIb 
HbIX CBOHCTBaX OMepaTopa A JaloT BO3MOXXHOCTb 3HAa4HMTeJIbHO CHH3UTb Tpe6o 
BaHHA Ha Uy U f(t). Ilo cymecTBy, Ha 3TOM OCHOBaHbI pe3ysbTaTbI paOOTb 
M. A. Kpacnocenpexoro, C. I. Kpeiia u I]. E. Co6onescxoro (%), B KoTOpol 
BONpoc W3yyaeTca B rubOeproBom mpoctpaHcTBe. IIpH 9ToM Bce MoJyYeHHbI 
AA 3aqauu (1) — (2) pe3ysbTaTbI OCHOBaHbI Ha OMeHKe 


| A°T (2) | ie (> 0) (4) 


(omepatop A npegnouaraeTca caMoconps2KeHHbIM ¥ NOOXKATEJIbHO-OMPeeseHs 
HBbIM). 

Mbl MoKaxKeM, 4TO Mp onpeyeneHHBIX yCNOBMAX aHaslorMuHad ontenal 
MOxKeT ObITb NOMyyena nu WIA onepaTopoB, JeHCTBYIOULMX B 6aHaxXOBOM mpo- 
cTpaHcTBe. cal : | 
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Teopema 1. J1ycmo pesoassexmnoe mnooicecmeo onepamopa A codepocum 


YeKomopolll cekmop &: 9 <argh<2—o (o<x/ 2) u nycme Oana KEY 
umeem mecmo HepaeeHcmeo 


: G 
IRQ; AIS PET: (5) 
Toeda g@opmyaa 
Av a VER (i A) xdh, * (6) 


de I’ — epanuya cexmopa ©, onpedeanem noayepynny T (&), npouseodaumum 
mepamopom Komopok seanemca — A, npuuem: 


1) IIpu &—-0 T(&) cunsno cmpemumca x I. 
2) T (&) 2onomopdua 6 cexmope — (r/2—)<argt<n/2— 9. 
3) Onepamopet A" T (&) oeparnuxenet, npedcmaeasiomca uHmeepanamu 


fh 4 ni— 
AP Cie ral NEM ROs A) x dd (7) 
it OAA HUX BbdLNOAHHEMCA OueHKa 
n e C, 
IATOI<G (> 0) (8) 


BELLIECMBEHHOE NONOCUMENLHOE). 
Ota TeopeMa O.1u3Ka K Teopeme 12.8.1 KHuru (4) MH MOxeT ObITb erKO 
{3 Hee Nowyuena. 

SameuanuHe. To o6cTosTesbcTBO, YTO BepliMHa cekTopa Y pacnouo- 

€Ha B Haale KOOpAMHaT, HecyulecTBeHHO. OOujna catyuali cBo_NTCa K pac- 
MOTPeHHOMy MyTeM 3ameHbI A, = A -+ kJ; B ypaBHenun (1) 9TOMy CooTBeTCTBYyeT 
loycTaHoBKa u(t) = e#u(t). 
Teopema | jaeT BO3MOXKHOCTb paclipocTpaHuTh Ha OaHaxOBbl mpocTpancTBa 
[eEKOTOPbIe Pe3YJIbTATbI, CXOJHbI€ C MOJIYYeHHbIMH B cTaTbe (*) AA ruibOepToBa 
ipoctpanctBa. Bcioly B JaJibHeHiuemM OyeM NpeqnouaraTb, 4TO paccmaTpH- 
saeMbie OlepaTopb! A yOBMeTBOPAIOT YCJIOBHAM Teopempb! 1. 

KaaccuyecKuM peuweHHeM 3afaun (1)—(2) OyaeM Ha3bIBaTb 
akyio (byukuuio u(t), KoTopad mpu Bcex ¢€(0, 7] cHbHO HenpepbIBHO Audp- 
DepeHiMpyemMa, mpHnagdviekut D(A) uw yoBmeTBOpseT ypaBHeHuto (1), a npu 
—>0 CHMbHO CTpeMHTCH K Uy. Kpome Toro, Mbl paccMoTpuM oOoOuleHHbIe 
\CLUCHMA PaSIHYHDIX Ksaccos. Pyukuuto u(t) HasOBeM OOOOMeCHHBIM pe- 
meuuvemM 3ayauu (1)—(2) Kaacca #p, ecnm mpu t>O0 w(t) a6bcomorHo 
‘enpepbipHa, mpH mouTH Bcex ¢ cHJIbHO Aucppepenumpyema uw MpHHaqexuT 
D(A) uw ecau du/dt u Au€ Bp (Knaccy Boxnepa) Ha mpomexyrKe [0, 7]. 
/PaBHeHve JOJMKHO YNOBMETBOPATECA MOUTH BCIOMY; YMOBMeTBOpeHHe HauaJlb- 
OMY YCJIOBHIO MO-MpexHeMy TMOHHMaeTCH B CMBICJIe€ CHJIbHOH CXOMMMOCTH 
ic W3BeCTHO mui, 4To |du/dt|P cymMupyema mo sodomy mpomexyTKy 
3, T] (© >0), To 6ymem ropopuTs, 4To u(f)—OOO0OueHHOe pemse- 
ime Kacca 8@,.Ormerum, uo KaccH4ecKoe peulleHHe, ECJIM OHO CyulecTByeT, 
BuseTcH UH OGOOULeHHbIM pelleHHeM, Kslacca Jp, HO He BCerfa KJAC- 
. gs 
| EjMHcTBeHHOCTh pewreHua 3anaum (1)— (2) MoKasana B (4), Iu. XXIII; 
OKasaTeNbCTBO ulerkO pacnpocTpausetca WH Ha cJlyyait OOOOMLEHHBIX peuieHHit. 
 Teopema 2. /lycme up €X; f(t) yoosremeopnem ycarosuto Lipene sol, 
‘o2da dopmyna (3) onpedeasem Kaaccuueckoe pewenue 3adau (1) —(2), 
ypurem du/ dt €Lips npu npouscorcnom Ob <e. 


* O6xO, KOHTYpa MpOH3BOAHTCA CHH3y BBepX. 
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Teopema 3. Iycmo u€X; [(t)€ Bp (p> 1) u kak dynkyua us $B) 
yooeremeopsem ycaoguio Lips (e <1); uccaednee osHavaem, umo 
T—h ee 
[Cire+m—ropal <or. 
0 
Tozeda qopmyna (3) onpedeasem o606wernHoe petleHue sadauu (1) — ( 


KAaACCAa Bp. 

Psy, pe3ysIbTaTOB MOXKHO TOJyYYHTb, eCJIM MpHBiedb K paCCMOTPeHHE 
WpoOupie crenenu omepatopa A. B (?), ra. XV usioxeHa Teopus, Maloula 
BO3MOXKHOCTh JWI OMepaTOpoB, YAORJeTBOpAIOULHxX ycOPHAM TeopeMbI | 
MOCTPOHTb OTPHULaTeJIbHble CTeMmeHH A’; nocne sToro Apo6uble NoJO*KATeEM 
HbIe€ CTEMCHH MOKHO OlpeseJIMTb, HallpHMep, MO (opmyvie 


Avge ATA sax, 
re n=[a«]+ 1. Ip stom oneparopst A°T (2) orpaHnueHnt, npepcTaBJAIoTC! 


MHTerpaJlaMu 


AST (8) x = 5 | MeER (hs A) HAD, (g 
h 

a e C (a) 1 | 

|A POI (% > 0) (1¢ 


(B wHTerpasie (9) OepyrcH 3HaueHHH A C HAHMCHbUIMM M0 aOcOJNOTHOH Bedi 
quHe apryMeHTOM). 

Teopema 4. Ecau u,y€D(A’), ede «>1—1/p, mo 6 ycaosuax me 
pemot (3) u(t) aeasemca oO606weNHoM peuleHuem Kaacca By. 

Teopema 5. Ecau f(t)E Bp, mo npu t>O0 dopmyaa (3) onpedeaner 
g@ynkyuro u(t)@D(A*) («<1—1/p) u dyaxyua A*u(t) cunoxo Henpepot 
Ha npu t > 0. 

Tlepeiiem K HccleqOoBaHMIo ypaBHeHua 


Gi + Aut B (iu =F (0), (1 


rye B(t)—omepatop, B KakoM-M60 cmbicuie nogqunHeHHbi A. Taxue ypaH 
HeHua (C orpaHvuenHbiM 6 (f)) paccmatpuBas Cunsune (7). Cayuaii, Korpi 
onepatop A caM Mo>er s3aBuceTb oT ¢, usy4an Kato (5, °) mpu mnbix nped 
MOJIO*KeHHAX O CBOHcTBax A. B cyyuae rusb6eproBa NpoctpaHcTBa B pa6oT 
(*) QI ONepaTOpoB, YOBeTBOpAIOINHX ycoBuAM Kato, mouyueHbl OLle€HKY 
o6oOujaroune (4). OqHako HaM He YJaslocb NOWYYMTh aHaslorMuHble peat al 
TaTbl B CJIy4ae MPOW3BOJbHOrO OaxaHOBa MpocTpaHcTBa. 

Teopema 6. Ilycmo uy€X, f(t) yoosremeopaem ycaceuam meopemot | 
u nycmb cyiwecmeytom makue nocmosHHole a u o(a>O0, 6>0, atb<— 1 
4MmO GBolINOAHSUOMCA Hepaeencméea 


(A “BOI<M, | 4*B(t) ACH] < M, 


npuwem onepamopnan MyAKyun A°B (‘jj Ae paeHomepHo HenpepeieHa Nn 
t. Toeda Kaaccuueckoe pewenue 3sadauu (11) — (2) cywecmeyem, eOurncmeen 
u moscem Ovlme onpedeneHo no memody nocaedoeamerbnulx npubausceHut 
ecAu paccmampueamb B(t)u Kak eo3mytueHue. 

IIpeyctapser unTepec TakxKe HM TOT culyyali, Kora onepatop B ue sabi 
cuT OT £ M cBaH3aH Cc A CyJleQYIOULMM COOTHOWIeHHeM: Tp 060M ¢ > 
cyulecTRyeT Takoe uncno K (s), uTO pA Bceex u€D(A) Bpimomnsercs Hepe 


BeEHCTBO 
| Bul <e] AuJ+K (Jul. (: 
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Teopema 7. Ecau onepamop A yoosnemeopsem ycaoeuam meopemol 1, 
a B—ycaoeuto (12), mo @éce mouxu i cexmopa %, seocawmue 6He 
HeKOMOpOeO KpYyea C YeAMpom 6 HaYaNe KOOpOUKaM, NpuHAadAesaM pe3s0Ab- 


3EHMHOMY MHODCecmey Onepamopa A+ B wu e@ amux mouKax umeem mecmo 
4e PABEHCME6O 


) [RO AFBI. 


i ITa TeopeMa MoKa3blBaeT, UYTO Ha ypaBHeHMe c onepatopom A + B pac- 
MpOCTpaHAIOTCH BCe pe3yJIbTAaTbI, OKaSaHHble JIAd ypaBHenuli c onmepatopom A. 
Tlouy4eHHble pesyJbTaTb! MOXKHO MPHMeHsITS WIA McceqOBAaHHA ypaBHeHnit 
MapaOosmueckoro Tuma B mpocrpancTBax L,. J\ia storo tpe6yetca ycTaHo- 
BUTb, UTO SJJIMMTHYECKMH OMepaTOp, BXOLAMIMH B ypaBHeHHe, yOBeTBOpAeT 
YCJIOBHAM TeopeMbr |. 
Ilyctt (2— Koneunan O6slacTb N-MepHoro SBKMOBa MpocTpaHctTBa C {BaxK- 


WbI HelpepbIBHO Wud pepenuupyemoh rpanuyeH S. B o6macrn Q paccmorpuM 
iypaBHeHue 


: * Ku — Au = f (x) (13); 
¢ TpaHHyHbIM ycJIOBHeM 
it\|s = 0. (14) 
iSnecb 
fh a2 nh 
Au =— > Ajj (*) See, -!- > be () Se +c(x)u 
Lay k=1 


HEBbIPO*KTeHHOe AupepeHMasibHoe BbIPAaxKeHHe YJIJIMMTHYeCKOrTO THIMa; KoOadp- 
@ULUMeHTHI a;; (x) NpeANoNaraioTcA HenpepbIBHO AHdiepenttupyembIMH, bz (x) vu 
'c (Xx) — orpaHHueHHbIMH. 

Teopema 8. Kakoe 601 nu Ovla cekKmop % KomNAeKCHOt naocKOcmUu, He 
scodepocaujuli BeecmeeNHOL NOAOHCUMeALHOU NOAYOCU, OAA ecex moueK KEY, 
baencauux @eHe HeKoMOopoed KpYea C YeNMpom 6 HaYaNe KOOPOUHAaM, 3adaua 
(13)—(14)  npu = aoOott— ff (x) ELp(Q) umeem o606wenHoe pewenue 
Iu (x) EW (Q) u daa neeo evinoansemca ouenka 


4h, <j5l ilk 


| Mero jfoKasaTesecTBa aHaJiorM4ueH TOMY, KOTOpbIli mpumenaa A. V1. Ko- 
jileleB B padoTe (*). 

|  OrmetyHM TakxKe, 4TO ecM A —CHJIbHO QIMNTHYeCKHH onepaTop nopsAy- 
tka 2m, cTapuime KoadPuUMeHTbI KoTOpOorO mM pa3 HelpepbIBHO Auddpepenuupye- 
iMbI, IPH TpaHHYHbIX yCJIOBHAX 


Ou ely 
son So” - ee! S 


i 


=), 


z 


| 
50 ero CNeKTP COJepxKHTCAH B HeKOTOPOM CeKTOpPe C PpacTBOPOM <.T HOA 
» TOUCK h, PpacMOJIOX*KCHHbIX BUe STOTO CeKTOpa, BbIMNOJIHAETCH HEPaBeCHCTBO (5). 
|Ham yyanocb f0Ka3aTb 9TY OLeHKY JIMIUb JIA mpocTpancTBa L,, HO, M0-BH- 
| [MMOMy, OHa BepHa H B JOCOM Ly (p > 1). 

JlenuurpaycKkuit Iloctynuso 
KOpaOJIECTPOHTeJIbHbIL HHCTHTYT 28 V 1958 
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MATEMATHK 
CYHb X9-UI9H 


O EJMHCTBEHHOCTH PELIEHHA BbIPOSKAFOWIMXCH YPABHEHH 
MW DKECTKOCTH MOBEPXHOCTEM 


(IIpedcmaeanexo axademuxom,H. H.©Bexya 28,V 1958) 


B Teopuu GecKoHeuHO MaJIbIX H3rHOaHHH BCTpedatoTca pudpPpepeHnabHbl ‘ 
‘YpaBHeHif C 4aCTHbIMH MPOM3BOJHbIMH BTOporo fopafqKa. Hanpumep, Aa 
MIOBEPpXHOCTeH BPallleHHA KaCaTeJIbHad KOMMOHEHTA BeKTOPa CMeLILeHHA 5 
YAOBJeTBOpAeT ypaBHeHHlo (+) 


OU¢t paar 0” Uso cr po” — 0, (1) 


re p =oe(t)— MepuyuaH noBepxHoctu. Ec nopepxHoctTbh S ofHO3HaYHO mpoeK 
TMpyeTCH Ha mslocKOCTb Oxy, TO «BePTHKaJIbHad KOMIOHCHTa» BeKTOpa cme 
UleCHHA yJOBMeETLOPAeT ypaBHeHHIO Bua (*) 


ZxxCyy — 2exylry + Zyylxx = 0, (2) 


rye z= 2(x, y) —nopepxuoctb S. Ypaspuenua (1) u (2) aBaatoTca 93mMnTE 
YeCKHMH, HIM rumep6osmmuecKMMH, WIM napaOoM4ueckKHuMH B 3aBHCHMOCTH OF 
Toro, 4TO rayccoBa KpHBH3Ha NoBepxHoctH K >O, wim <0, non =O, 
COOTBETCTBEHHO. 

B HactosuleH paOoTe paccMaTpuBaloTca TPH 3amaun. 

1. Sanaua Kown. 

Teopema 1. Pewenue ypaenenun 


Lyf (y) Opy — xx +(x, y) Ve +(x, y) oy He(x, yo=olx, y) (3)] 
(0<m<2) 

€ HAYUAAbHbIMU OaHHbimu 
a(x, OV = 0, -“vy(x, 0) =0 (4)| 


| 


cytyecmeyem u eduxcmeeHHo 6 oOnacmu A, oepanuuenHoit xapakmepucmu- 
kamu AC, BC, aercauumu @ noaynaockocmu y>>0, u ompesxom AB ocu x, 
ecAu BbINOANSIOMCA CAedyroLUe ycaosusn: 1) a, b, C NenpepoleNrl emecme C 
nepelmMu Npouse0dHbimu no x; 2) yi~™b==5(x, y), 8(x, y)>0 npu y>0 
pasHomepHo omHocumeabHo x; 3) f(y) >90, fF’ (y) oepanusena; 4) o(x, y) = 
= y"PP(x, y); V(x, Y), Vx (X, y) O2panuuenol; 5) v, Vx, Vy Henpepolenol npu’ 
ye"; 0y GLipy,. 0< <1. 

B uacmuocmu, ecau o(x, y)==0, mo ypaenerue (3) npu Kpaceom YCAO- 
euu (4) umeem Aub HYAeceoe pewenue. 

JLokasaTeabcTBo, Teopema JoKasbirBaeTca Ha OCHOBe MeTOJa, ACHOVIb- 
sopanHoro HH. C. Bepesunpm (*) u M. X. Tporrepom (), T. e. mpHBeqeHuem 
(1) K cucremMe MHTerpasbHbIX ypaBHeHuil. 

TOT pesyJIbTaT MOXAKHO cpasy MepenecTH Ha TeopHIo GecKOHeuHO MaJIbIX 
u3rM0aHMli, Tak Kak ypaBHeHve (1) ecTb YacTHbIli cnyual ypaBHeHHa (3). 
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Teopema 2. Iycmb umeemca Kycok nosepxHOCMuU éepawenua ompuya- 
MeAbHOU KPUBUSHbL, epaAHUYA KOMOPozo cocmoum us Oeyx acumnmomuLecKUx 
AuHut AC, BC u ompesxa napaboauueckoti aunuu AB, HaxoOAuMelicA Ha 
naockocmu t =O. Ecau mepuduan nosepxxocmu p(t) (t >0) ydosaemeopaem 
ycaoeunm: 1) p”(0) = — ov, p”(t)=t-g(t) e6nuzsu t=0, 20e 0<m< 2, 
p(t) > 0 u oepanusena; 2) Ulag=9, mo smom Kycok noeepxnocmu 6ydem 
HCECMKUM. 

_ Onpegeneune. Kontyp mopepxnoctu orputatenbuoi KpHBu3HbI Oyqem 
Wa3bIBaTb OMYCTHMBIM KOHTYPOM, eCJIM JBe aCHMNTOTHUeCKHe JIMHHH, 
IBBIXOAMMHE U3 KAKO TOUKH STOTO KOHTypa, He MepeceKaloT ero B Apyroti 
TOUKe, KpoMe CyJlydad COBNaeHHA C KOHTYPOM IlesIMKOM. 

Teopema 3. Bolpesae uz mopa soboli KycoK noeepxHocmu ompuyameno- 
HOU KPUBUSHbL, noAyuum noeepxHocmb c KoNmypom IT’, HaxoOsuumca na 
s0eHymou uacmu mopa. Ecau I'— donycmumoui Koxmyp, moama noeepxHocmo 
ycecmK as. 

JlokasateabctTBo. M3 xecTKocTH BHINyKnOit uacTH Topa HM eHH- 
IcTBeHHOcTH saqauH Koum u s3aqauu Typca qua ypapnenusa (1), rye p” > 0, 
MeTOJOM CKJICHBaHHA HeNOCpeCTBeEHHO NMOJlyuaeM Hallly Teopemy. 
| Teopema 4. IJlycmb’ umeemca Kycok noeepxHocmu epaiuenua S, na 
bonolt eeo uacmu S* KpueusHa nonooumearona, a Ha Opyeoti uacmu S~ ompu- 
yamenona. AB — aunua cKaeueanua (t=0), ede K=0; L—epanuya S; 
I=o+T; o—epanuya S*; T—epanuya S-. Ecau: 1) p"(+0)=—o, 
—p/ to” + 2p’ /p"< At npu t>0; 2) p"(—0)=+ 00, p’(t)=|t/-"9 (2) 
BOauzsu t= —0, ede 0O<m< 2, o(t)>0; 3) Us=0 xa oc, mo S 6ydem 


' JlokasatesmbeTBo. V3 padotsr M. B. Kenypnua (°) u Teopempy 2 
HemocpejIcTBeHHO CJleqyeT Hallla Teopema. 

) 2. Sagaua Du 3sanauaE. [Ipexye scero MbI pelliumM reomeTpHyeckHe 
kayauu. 

Ilyctp S—nopepxHocTb HeOTPHLaTeJIbHOH KPMBU3HbI, He coOep Kalan 
liockoro KycKa, c KoHTypamu Ly, 1ly,..., Ln; @—HeEKOTOPbIN MOCTOAHHBIM 
Bextop. Ilyctp S ogHo3sHauHO mpoeKTupyeTca Ha muocKocTs II, nepnenquky- 
MsapHylo K BeKTopy a. OG6o3snauum uepe3 Io, Ty,..., P, mpoekuHu KOHTypoB 
Lo, Li, ..., Ln Ha II, mpuyem I) — Bpinykaaa KpuBaa, a T; (f=1,...,2)— 
BOrHyTbIe KpuBble, sexKatlue BHyTpH KpHBoH I’). Umeer Mmecro uHTerpasibHoe 
JaBeHCTBO (°) 


2\\ @y — 2) (na) dS =\(Vdva) (L=Ly+...+ Ln), (5) 
: i 

“ne By —a? <0, korga S, He coyepxalljad mulocKoro KycKa, MMeeT HeOTpH- 
jaTebHyIO rayccosy KpHBH3Hy, NIpHyem us Py — « = OcaeqyeT c= B= 7 =0, 
yleOBaTeIbHO, BeKTOp BpauleHua V==const (*). Tlostomy 8 cuay (ma) >0 
BeIony Ha S) %KeCTKOCTb MOBePXHOCTH eCTb CJleCTBHe HepaBeHcTBa 


\(VdV a) >0. 


(Cl ee 


— Teopema 5. S 6ydem oecmkoli, ecau Ha coéBoKYnHOcmU KONMYpo6 
L=Lotly+...4+ Ln ocywecmeasiomca emynounoie censu euda 


Ua = 0. (6) 
JLoxa3ateambcTso. IIpupegem Ha kounTypax L; (i= 0, leg a, 72) 
rpusap s, mz, b=s,;xm, (i=0, 1,.-.,”), rae m, b; — rmapHas HOp- 


MaJib U OMHOpMadib KpuBol L;; s;— KacaTeJIbHan K KpuBoH L;, mpuuem Oyyem 

SUMTAaTh HampaBsleHve Ha KOHTYpe NMOJIOKHTCJbHBIM, CCJIM NOBEPXHOCTb OCTaeTCHA 

sjepa. B cusly BbimyKmocta KpuBoli I) u BorHytoctu KpuBoi I; (j = 1,..., 2) 
Syyem umetb (b;a) > 0 (i =0, 1, ..., 7). ; i 

Jiuddepesumpya (6) Baomb L, nomy4Hum (U’a) =0, 3yech U’=dU/ds. 

B cuny toro, uro U’=V xs; (7), rae V—BeKTOp Bpatienua usrMoanns, 
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viMeeM 
(Vsa)=(V8) =0 wal, (i=0, 1,..., ny), (7)) 


rye 8;=[s; < a], mpuuem g’;—k;[m; x a], k;(>0)—Kpususna Kpupoit L;., 
Tlucbdepenuupya (7) Boob L;, Momwy4uuM | 


(Vg) = — (Ve) na Ly) (= 0, 1 a) (8) 


PaccMoTpuM pa3Hble cJlyyan: 

1) k; =0 unu [m; X a] =O Ha HekoTopom orpesKe kKpuBon L,. Torja 
g;=0. Ws (7), (8) nonyaum (Vg; =0, (V’g,) =0, cueqoBatenbuo, V || V’ 
umn [V X V’]|8; | a. Tlostomy Ha 93TOM OTpeske HMeeM (VV‘a) = 0. 

2) (ba) = 0, T. ce. & 8; wm g, = )¥; Ha HeKOTOpOM oTpesKe KpuBol Lin. 
Torga (V’g;) = —(Vg,) = 0. Tlostomy, kak B 1), nonyuum (VV/a) = 0. 

3) Bce ocrasibHple cutyuan, T. e. Rk; >0, (ba) > 0, [m; x a] 0. Torja, 
ig; x &] = k&[s; x a] x [m; X a] = &;(b,a)a. B cuny (7), (8) umeem ' 


t Vi f 4 a ~ 
(VV Deters [V x VJ I8: x 8] = & (ba V8)" => 0 


Jina Bcex 9THX CuJlyyaeB YMMeeM US a).o>.0 Hay da (i = On, lneeenniee 
Ilostomy npaBasd uacTb paBeHcTBa (5) > 0. Orciona M culelyeT Halla TeOpeMa. 

Sameuaunue 1. H. B. Ecbumos goxa3an sty Teopemy Avia OHOCBASHON 
NOBEPXHOCTH MOJIOXHTeJIbHOM KPHBH3HbI MpH MOMOWLH MpWHWMMa MakKCHMyMai 
Wil ypaBHeHHa dJlIMNTHYecKoro THMa (?). [Tlomb3yacb MHTerpaJIbHbIM paBeH- 
crBom (5), K. II. [poremeliep yokasal sTy TeopeMy JIMLIb JIA OHOCBASHO! 
MOBEPXHOCTH MNOJIOXKUTEIbHOH KPHBH3HbI C TVJIOCKMM KOHTypoM (°). Hatta 
TeopeMa eCTb OOOOMIEHHE HX Pe3YJIbTATOB. 


Ecam B cocTaBe KoHTypa Ly eCTb OTPe3KH MIPAMBIX Gj, oo, ..., Ov, IPHueM 
HOPM@JIb TIOBEPXHOCTH BAOJIb cp (R=1,..., N) mepnmenqukysapHa K BeKTOP) 
a, T. e. (an) =0 Bomb of (k= 1,..., N), TO umMeeT MecTO 

Teopema 6. S 6ydem oecmxoti, ecau 

N 
(Ua) = 0 na L— ) op. (99) 
k=1 


Jloka3aTeJbCTBO. OTa TeopeMa eCTb HemlocpesCTBeHHOe cule CTBHe} 
Teopembl 5, eCJIM Mb jlOKaKeM TPH HallleM MpeQMO/IO%xXeHHM, YTO ycu10BHS| 
(Ua) = 0 na o,(k=1,..., N) aBromaTuyeckn culeqyroT u3 (9). 

Pasyiaraem BekTopp! U, V no tTpnaazpy s, m, b B Buge U = u,s + u,m +! 
+ ub, V =vu.8 + 0mm + u,b. Yuntpwpad, wo x==k=O0 Ha oy (R= 1, ..., N),| 
ymeem (’) | 

du du du dv,,, | 

= =, = Um = —Z-, Ae 6 + 2 sing =0 Ha op (10) 


(e=1,..., N), 


rye §— yroyl Mexkay N HM m, pHyem n= mcos# + bsin6. Mostomy 
(an) = (am) cos 4 + (ab)sinf =O Ha o, (kR=1,..., N). (11) 


B wy (10), Hare s(k 1 ah wMeem 
du, 
ag A(Uayes ((am) cos 6 +- (ab) sin 6) { S cos § — aie sin 6) h 
-+ ((am) sin § — (ab) cos 8) ve sin + fe COs a) SO. 
B cuJly HempepbisHocTn BekTopa usrMOaHua U uw ycnopusa (9) HenocpegcrBer= 


HO cylenyeT (Ua) =0 Ha o, (R= 1, ..., N). Teopema noxa3ana. 
Ue 


TlepexoquM K MIpHMeHeHHIO V3JI0XKeHHBIX pe3ysbTAaTOB K BbIPOXK alOulLeMyCA 
y paBHeHHI0 


Pp osy ioe 30! (2’) 


Teopema 7. Iycmo nosepxnocme z=2(x, y), (x, y)€D, yooeremeo- 
DAeEmM BCeM YCAOEUAM meopem 5 u 6, z(x, y)EC?(D), rt—s?>0 e D, 
apurem r, Ss, t OOHOBPeMeHHO OOpawaromMcA @ HYAL MOALKO HA mHOICeCMEe 
AAOCKOU Mepbl HYAb. Toz2da npu Kpaeeom ycaoceuu 


N 
nk) na TD — ')) Ye» 


ei 


20e V=To+T,+...+0P,—xKoamypo o6aacmu D; ecole (eal ..5 
APORKYUU AUHUU sp Ha naockocmo II, ypaenenue (2') umeem moaoKo nyAJe- 
30€ pewwenue 6 Kaacce C?(D) .\ C(D). 

 Sameuanue 2. Teopempr 5, 6 um paBencTBo (2) BepHBI Jud TPWKIbI 
quddepenunpyembix Bextopop U u r. Ho nerpyqno BuyeTb, uTO OHH TakxKe 
3epHbI Avia U, r€C*. Sro AoKa3prpaetca MyTeM MpesesbHoro Mmepexoya. 

. Sameuanne 3. Ypapnenue Uanapiruna uv ypapnenue TpyHkomu sABJIAtoT- 
cA “aCTHDIMH cJlyuadMH ypapHenua (2). [losromy vTeopema 7 uMeeT MecTO u 
at HUX, 

| 3. Paccmotpum ypapnenue 


| YRS tte Gog etn Wilde ea) (12) 
B oOmactH {(0O< x <l, —a<cy<bd}, rye a, 6, 1>0. Ipeqnonaraem, uto 
Cly=—o = Cly=4o, Cy |y=—o = Cy |y=4o- (13) 


Teopema 8. I] pu Kpaesolx ycaoeuax 
Cly=a = F(x), Slyao = O(x), 0(0, yy =F, 9), 


de F (x), D(x) nenpepolene 6 [0, 1] uU umerom 6 HEM OepantiueHHole usMmeHe- 
usa, npuuem F (0) = F(l), (0) = D(l), ypasHenue (12) umeem eduncmeen- 
10e peweHue, eCau 

| T_p (Ax) Jp (ue) + Ip (Ax) J—6 (ue) & 9, (14) 
de Jip, Tip — Oecceneeot qbyHKyuu nepeo2eo u emopoeo poda, B = et 
2m-+3 2m+3 


2k 2 ae 
2 beer (oe (2 Se): 


2k 2 
> ore 
} Cueyctsue. I[lycts S umeetT Bug 2(x, y) =(m+1)(2m+ 3)x?+ 
H+ y?™4+38 4+ cx + coy +cz3 mpun O<x<l,—agy<b,rrel,a,b>0,m>0, 
+;— MIpOuspouIbHbIe mocTosHuble. Ecau  BepTHKaJIbHad KOMMOHeHTa BeKTOpa 
*MCULCHHA YyOBJeTBOpseT ycyioBHaAM (13) H KpaeBbIM ycuoBHAMC (x, —a@) = 


1=C (x,6) = 0,C(0, y) = C(l, y), To noBepxHocTb S OyJeT *%KecTKON TOrJa H TOKO 
rorya, Kora (14) wMeer mecto. 

| SameruM, 4TO B Hallem cayuae ycsoBua (13) copmayaioT c Tak Ha3bIBae- 
iMbIMM «yCJIOBHAMM ConpsxKeHua» (U*=U~ mpu y=0) B TeopHu OecKoHeyHO 
Masbix u3rMOannit. 

| B 3akouenne Bbipaxkaio OslaroyapHocTb akaq. VW. H. Bekya, nog pyKo- 


OJCTBOM KOTOPOrO BbINOJIHeHa JanHan pa6ora. 
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25 V 1958 
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1958. Tom 122, Ne 5 


H. B. CYXAPEBCKHH 


OB YCTOMYMBOCTH PEWIEHHH MHTEFPAJIbHbIX YPABHEHHA 
NPH PA3PbIBHOM BAPbHPOBAHHH APA 


(ITpedcmaeaeno akademuxom B. H. Cmupnoeotm 380 V 1958) } | 


I. ToctaHoBpka 3ayqaun. PaccmoTtpumM ypaBHesHe MpesroJibMa 


1 
u (x) —u\ K (x, 8) u(s) ds = F(x), (L 
0 
y KoToporo wz = | —coOcTBeHHoe 3HayeHHe. 
Ilyctb 9; (x), ..., On(%) —coOcTBeHHbIe (PyYHKUMH, COOTBeETCTBYIOUNe p=! 
$i (x), ..., de (x) —co6cTBeHHbIe cbyHKUMH coro3sHOrTO syjpa K(s, x) H, Kpomée 
Toro, 


iC) Uy Gde= 0 (fed2, 7) a). 


0 


O6o3HauHM Yuepes M MHOxKeCTBO pellieHHH ypaBHenHa (1) npn w=], 

OcHOBHOH Bompoc, H3yyaeMbId B STOH 3aMeTKe, COCTOHT B_ CJIej{yHOUleM 
TlonoxKum B (1) » = 1 uw 3ameHum uuTepBas (0; 1) mNTepBasiom (A; 1), O<A< | 
(HIM, YTO PaBHOCHJIbHO, 3aMeHHM K (xX, S) pa3pbIBHbIM sAqpom K, (x, Ss), CcoBma4 
marouwm c K (x,s) mpd }<s<1 UW paBHbmM Hyso mpu O<s<)h). Byer sm 
mpexkye BCero, MOJIlyYeHHOe TaKHM OOpa30M HMHTerpaJibHoe ypaBHeHHe | 


Ao eah ong ao al 


OJHO3HAYHO paspelIMMbIM Tp sOOOM foOcTaTOUHO Maviom A? Ecuim Ha 9T0% 
BOMPOC MOXKHO OTBETHTb MOJIO%KUTCbHO, TO HEOOXOJMMO BBIACHHTb, CYLIeCT- 
ByeT JM lim uw ,(x); ecam limu, (x) = Up (x) cyulecTByeT, TO BXOQUT JH Uy al 
A>0 A+0 ; 


B CeMeHCTBO pelleHHii M, WM, HaKOHell, KakOe MMeCHHO XapakTepucTH4ecKo 
CBOHCTBO BbIfeAeT Uo (x) us M *. Kpome toro (B no. III), mpi paccmarpH4 
BaeM Pa3pbIBHOe BapbMpOBaHve Apa B OKPeCTHOCTH MpAMOH x = Ss. 


II. Hycta {9i}7 u {p;}¢ opTonopmupoBannt: 


\ (x) 97 (x) dx =| (x) 9) (@) dx = By), 


K (x, 8) = 2) di (#) 94 (5) = P (x, 8), 


(I—Pyt=I+R, 


* us we 
AxaJlorvunbiii BoIpoc B Cly4ae ONepaTOpHBIX YpaBHeHHit c onepaTopamMH, aHawuTHuecK 
3aBHCALLHMH OT TapameTpa, paccMOTpeH B 3aMeTKe aBTopa (?). 


7174 


ae 


Ph =\ Pius) his) ds, Rh =\R (x, 8) h(s) ds. 


Torya MO%KHO MoKa3aTb, YTO MHTerpayIbHOe ypaBHenne (2) 9KBHBa/eHTHO: 
MCTeMe ypaBHeHHli 


310) fe ()¥j(s,ds=—(FO)¥(s,xds 8) 


é=] 


Zhe 


we 


= 


VAS 2 (s) ua(s) ds, 
FO) =F) +\ RGF at 


Fy.) = 69) (RUS H(A, 
0 
R (¢, 5,4} — pesoubBeHTHOe Apo, COOTBeETCTBYIOULee ypaBHeHHIO 


2001+ | RE) 00a = h(s). 


HlabHeHuiMi avasiM3 omupaeTca Ha CJlefyloulMe BCHOMOraTesbHble nmpez~ 
OoKeHHA. 
dilemma 1. /Tycmb p(X), p2(x),..+, Pn(x) —cucmema Kakux-au6o ynK- 
ud, n—1 paz nenpepoleno Oudpepenyupyemorx 6 OKpecmxocmu mo4Ku. 
»= 0. [loaoocum 


Aa 
Pi (d) = pe (X) + \ R (a, £, d) pi (t) de, 


Xr 


Qi (i) = p20) +) RIGKD peat 


| OyOem o6o3Hauamb 4epes W (x;@,,...,Mn) @POACKUaH cucmemo mynkyutl 
1(%), -+2,@n(x) @ mouxe x. Toeda; 


BOS anon tp ey se Oy. e'0y Wire REAL OS Di scans On): 


, (x,s) npednonaeaemca OocmamouHo 2nadKum.) 

| Jlemma 2. ITycmo p,(Xx),..., Pn(X); 91 (%), ~~ +» In (X) —OGe Kakue-aubo 
licmemol dynkyuti, n— 1 pas HenpepoieHo duchqbepenyupyemox 6 OKpecmno- 
Inu mouku x =0. Toeda 


[Al 2!...(n — 4) 
~ al(n+1)l...(2n2—1)! 


lim = det (peta %) q; (x) dx ee 
0 
W ( 


Q; Pi, Oe) Pn) W (0; Qi F 9) 9119, Jn). 
OcHOBHbIe pe3yJbTaTbI JaHHOM 3aMeTKM MO2KHO C(POpMyVIMpOBaTb B BUAe 


775, 


| 

Teopema 1. Ecau cucmemot cobcmeennolx pyAkyud foi, (bt Fie | 
HO OUOpMozonaausyembl BOAUBZLL Xx = 0 (Mm. e. OonycKatom OuopmoeoHaausayure 
6 [0:4] npu ecex Oocmamo4uno maavix ), Mo ypaeHenue (2) npu ecex Oocmar 
MOUHO MAAbLX  OOHOSHALHO paspeulumo. B 4wacmHocmu, ecau (YNKYyUU {Pi}"1, 
{pi}i n—1 pas nenpepoieno Ougrdepenyupyemol u eCAu, Kpome moe 
W (0; @1,- - +) Gn) $0, W (0; %,.--, Pa) FO, mo cucmemot cobcmeeHHolx bynkyut 
AOKANbHO OUuopmMoeoHaAusyembl BOAU3ZU X =O U, CAedOBAaMeAbHO, NpU ecexX M 
Nox kK YpaeHenue (2) OONOSHAYLHO paspeluumo. 

Teopema 2. JIycme f(x) n—1 pas Henpepvieno Ouddepenyupyem 
leak OK Sa ae 


? 


a sdpo K(x,s) umeem npouséeodnole 


ax! as! 
Henpepoienole aubo noasproie no (x,s). Ecau W (0; 91,.-+,9n) «GO 
W (0; d,-++. nr) #0, mo pewenue u(x) ypaenenus (2) umeem npu h—' 
npeden Uy (x)EM, xapakmepusyemol ycaoceuamu 
ity (0) = tp (0) == 2, =U 9 (0) =O. 


Teopema 2 cojep>KuT pa OrpaHWueHHit, CBASAHHBIX C Tvlaj{KOCTbIO Apa jj 
cbyukuun f (x). Ecam xe unteppas [0; 1] npoBappupoBaTb OAHOBpeMeHHO BOVIM3E 
OCTATOUHO GoObUIoro uNCa TOUeK c; €[0;1] (jf =1,2,...,m;m Sn), TO 9TH] 
OrpaHHueHHit MOXKHO Ha ypaBHeHHe He HaJlaraTb. 

Ilyctb f (x) HempepprpHa, a aqpo K(x,s) HenpepblIBHoe HOO NOWJIApHO 
Tloso0*xuM 
m1 , 
éx= Di Ick— 2a, Cet], Bx, =[0; 1] —e, 


i 


rye Ay, ky — OCTATOUHO MaJIbIe MOJIOXKUTeJIbHbIE YMCA, HM paCCMOTpHM ypa 
Henne 


u(x) — | K (x, 8) us, (8) ds = f (x). 


Ej 
BpeyeM B PaccMOTpeHHe Take MaTPHILbI 


91 (C1) - - -1 (C) hi (C1) - « » Vy (C1) 


Pn (c1) oe On (Cn) Yi (Cin) ae Vn (Cn) 


Teopema 3. Ecau det(DY) #0, mo ypaenenue (4) 0dHo3Ha4HO paspe 
; | 


k=1 


duUuUMmMO Npu ecex OocmamouHO MaAvLx h = >) (Arn + An). Ecau }-—>0 mak, T 
BCE BCAUMUHDL hy + hy OOHOZO U Moeo oe NOPAOKA, Mo cytyecmeyem lim u,(x)= 
10 


=Uo(x)EM. Pewenue ug(x) yOoeraemeopaem ycaoeuto 


UY =0, (5% 


20e U ecmb mampuya-cmpoka {tg (C,), Uo (C2), .. -, Up (Cm)}- 


(Yculopue (5), OYeBAAHO, OMHOSHAYHO BbIJeIAeT Uy (x) U3 A-NapameTpuye 
ckoro MHOM*KecTBa pemennh M.) 


Teopema 3 jonycKaeT o4veBuyuoe O606uleHHe Ha CJlyyall MHOrOMepHBIxX HEI 
TerpaJIbHbIX ypaBHeHHi. 


III. Ilycrs K (x, s) —nomapHoe sqpo: 


K(x, 8) = SE O<x<1), mae | 
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{o(X, 8) HempepbIBHO B KBagpate 0 <x, s<1l. PynKkunto f(x) 6ygem nper- 


IOJlaraTb HeMpepbiBHOH B [0; 1]. 
TlonoxuM 


K(x,s) mupu0<x, s<l1, |x—s}>); 


K(x, 8,2) = {5 nipu ORSax easel; |x—s|<d 


1 IOCTPOHM MHTerpasibHoe ypaBnenne * 


Vx (x) — \K (4508; NS) Onn(S) ds: 0) 


Teopema 4. Ecau 


1 


det {{ K (x, x) 9 (x) $, (x) dx} £0, 


0 
no cywwecmeyem 
Lia (As) —= Ug (20): 


Ipu SMOM U(xX)EM u 


) | Ko (x, x) & (x) (x) dx = 0 es ee 


(6) 


(7) 


(8) 


SameTHM, 4TO B cyIyuae apa K (x,s) = K(x,—s) (7) ecrb Heo6xoqumoe 
OcTaTOuHOe ycCJIOBHe OMOPTOrOHaJIM3yeMOCTH CHCTeM {o;}1, {it B HHTep- 


ane (0; 1). 


XapbKOBCKHH MOMMTeEXHHYeCKHH MHCTHTYT Iocrynua0 
uM. B. YH. Jlenuna 28 V 1958 


UMTHMPOBAHHAA JIMNTEPATYPA 
1VY.B.Cyxapesckuh, JAH, 118, Ne 3 (1958). 


* K(x, s) —sapo ypapuenna (1), f (x) —ero mpaBan YacTb. 
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THILPOMEXAHHKA 


0. C. BOPOBbEB 


NIPHBJIADKEHHOE AHAJIMTHYECKOE NPEACTABJIEHHE NJIOCKUX 
CBEPX3BYKOBbIX TEYEHHH FA3A 


(IIpedcmaenexno axademuxom JI. H. Cedoeoim 3 VI 1958) 


Uurer pupoBaHne ypaBHeHuilt 


1. YpaBHeHua JBYOKeHHA, OMMCHIBaIOUIMe CBepX3BYKOBble Te4YeCHHA C?KMMae 
Moro ra3a, HMelOT BUY (+): 


de dg, 9 ote Te A Dioch 
Se ary (2+), ge=—KroO(P+3) a 


rye ) H © —COOTBETCTBEHHO, (PyHKIUMA TOKa HM MOTeHIMas! CKOpocTH; A Mp 
XapaKTepHCTHYeCKHe MepeMeHHble, CBASAHHbIe C yrJIOM HakJIOHa cKopocTH 8 ¥ 
mepemeHHon ¢ cmeqyiouyuM OOpasom: ¢t—0= 2d, t+ 0 = 2u. 
Cpa3b Mex]y MepeMeHHOH ¢ WM CKOPOCTbIO ONpeesiseTcA U3 CHCTeMbI 
iL Gs 


do eK +1 4 ee = K 
et ee ee ee OA 


rye p— OTHOWeHHe MJIOTHOCTH rasa K MJIOTHOCTH TOPMOKeHHA; V— MOLY 
CKOpocTH. 
B cayuae aymaOaTuueckoro TeyeHun rasa tf = v(M), rye 


ya *Eiaretg V7 2=% (M2? —1) — arctg VM — 1, 1,3) 
x— 1 x+ 1 

pe oe ihe : 

== p (mM? — 1)" 


IIpeyctasum mpv6sm*KeHHO 


F=- ; (1,5) 


rye k Wu C — NpOW3BOJIbHbIe MOCTOAHHBIe. 
Peienue cuctemp (1,1) c nenpim &, JanHoe Jlap6y, npezcrapssetcs B Bure’ 


4 ae: ie (A) + fe (v) 


OM Olea Lae fee (Le 

IIpupaBunpasd mpovsBoqHBle 10 vy OT OOpaTHIX dyukuui F, OlpeeJIeHHBI 
cooTHomenuamM (1,4) u (1,5), mph M-—>oo nonyuum k= (x+ 1)/2(x—1) 
IIpn x= 1,4 un x= 1,672 papunerca nembim uvcaam, COOTBETCTBeEHHO, 3 H 2 

C. A. Xpuctuanopuy (7) mpequioxua aNMPOKCHMHPOBaTb pelleHve cucTe 
mbI (1,1) pemennem tuna (1,6) c R=-+1. Ha puc. 1 nmpuBeyeH rpaduk Tow 
HOM dyuKuuu F yaa x= 1,4 no (1,4) m wHaHeceHbI TouKn, COOTBETCTBYIONLH 
MpHOJIMxKeHHBIM 3HaueHuaM F, BBIMHCJIeEHHbIM m0 (1,5) qin R=3. Tam oe 
YKaSaHbI AMIIIPOKCHMMPYIOUWe KPMBbIe, BblOpaHuble C. A. Xpuctuanopuyem (2 
u I’. A. Jlom6posckum (°). Jlyumee copnayeHwe c TOUHDIMH 3HaueHuAMN HMee 
MecTO B CJlyuae allmpokcumainu mo (1,5). 
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Ilyrem pbi6opa mocTosHHoli c ammpokcuMallHoHHad KpHBad MOXeT ObITb 
popeyeHa TaKMM OOpasom, uTO OHA OyJeT HMeTb WIM OMY TOUKy Mepeceue- 
Mi C TOUNHOH KPHBOH, WI TOUKy MepeceyeHua uM KacaHHe upnh M-—>oo, usu 
Be TOUKH mMepeceyeHHA, WIM OHY TOUKY Kacanua mpy M= 4,57, usu 
M OJHOH O6uleli TOUKU. 


7 Z J 4 g G Uf 8 g um 
Puc. 1. / — no Xpuctuanopuyy (2); 2, 3, 4—no Jlom6poscxomy (°); 
5 —TOUWHAaA 3ABMCMMOCTb; TOUKM—Npelaraeman alllipoKcumallua 


| 2. Wnrerpupyem cuctemy (1,3), ucnombsya, uto F(t) =3/(e—t). Moay- 
aem 


4 
) ee (Cif + CoYe); (2,1) 
“| 4 
eda 2a Ve (C121 + Co22); (2,2) 
6) 
VK= Gg Gh ; (2,3) 


(c— ae 


Je v — OTHOIUeHHe cCKopocTH K KpuTuyecKolH cKopoctu; A, Cc, U Cy — mpou3- 
WIbHbIe MOCTOAHHbIe; Yy, Yo, 2; H 2,—QYHKUMH apryMeHTa o=c—t: 


uae 3 : 3) At 3 ie 
= (1 —<,)sine “== 08 o| lye gx |(I— zr) cose — sin. ; 
»= 96(15 — 5) coss — (15 —60") sins, 22 =—o (15—s?) sin co—(15—6s)coss. 
y { 
a (5) 
003 0.000% 
g.0002 
got 0 
] : ; |- 0, 0abe 
eee 8} 
-GO}\— 
ae J 4 og a 7 & g M 
Puc. 2. 1 —c = 2,28, A = 294, c1= 8,0, c2 = 8,0; 2 —c=2,28, A=294, 


c= 8,5, co= 8,0;8 —c= 2,28; 4—c= 2,278 


Ucnom3sya ypasnenue Bepyysau u cooTnomenua (1,2), serko NoJyuTb 


hpaokenne WMA WaBJIeHuA: 
t 


ee 2,4 
=p aL. (2,4) 
Pp Pe eo VK 

z 
{ BpiOupaat MOCTOAHHBIe C, A, Cy, C2 Wo p,, MO2KHO NOJIY YTB YeTBepTbIH MOpsA- 
}K KacaHua allpOKCHMalMOHHOH KpHBoM p(e) ¢ KpHBoH auaOaTHuecKoro 
IMeCHeCHHA JaBJIeHHsA. 
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Mox1o cyeiaTh 6ouee oOulee 3aksIoueHMe: WIMpOKM Kylacc BbIOpaHHbl 
Hamu (pyukiuit F(t) ¢ MpOW3BO/IbHOH NOCTOAHHOH MO3BOJIHT MOCTPOUTb (yu 
wuio p(p) C YeTBepTbIM MOpAKOM KacaHHA K aMaOaTHuecKoll 3aBHCHMOCT! 
p OT 0. | 
Or suya dbynkimu F(t) cyulecTBeHHbIM OOpasoM OyeT 3aBHCeTb ooue 
peuienwe cucrempt (1,1) u, cwleqoBaTembHo, ecu cpynkuua F (2) mooOpan. 
HeyocTaTouHO OWIM3KO K ajjMaOaTH4eCKOH, TO MOJyYeHHOe peLlleHve Oyner a 
BaTb MIPaBMJIbHbIt pesyJIbTaT JIMWb B Y3KOH OOAaCTH M3MeHeCHHA IJIOTHOCTH 

Ha pnc. 2 mpwBefevbl OTHOCHTeJIbHbIe OTKJIOHCHHA allMpOKCHMMpyIoule: 
cbyukuun F of ayma6aTuuecKol mpH pasimuHbix c. Tam 2Ke [aHbl OTHOCHTECJIb 
HbIe OTKJOHeHHA cbyHkuni 1 /G BeruucnenHpie mo (2,1) u (2,2), OT cooTBeTcT 
BYIOMMX yHKWMn ajMaOaTMuecKorOo JIBYXKeHHA. YkKasaHHad allMpOKCHMaly} 
yaeT BeCbMa TOUHDI pesybTaT Avia Bcex uucet M, naunnan c M = 2,5. 


KpaesBble 3afauu 
Peuienve KpaeBbix 3ajlay mpoBeyem Jud cryuat x= 1,4. B stom curyyal 
peulenue wMeeT BHI 


: 6A +h (HI) | 12 ff. 0) satel 3,0 


20,8) = apc oor [i +hwW—- + Oe =o 


rye fi, (A) wu f.(u)— nponsBouIbHble (PyHKIMH, ONpeyeiAemMble M3 TpaHHuHbl 
yCJIOBHH. 

3. Sagaua Typca. Byomb xapaKktepucTHKH A=)p HW Y= Po 3aaHb 
COOTBETCTBEHHO, = 9 () HO = 2 (A). By em cuntath, 4TO 4%, (Lo) =P2 (0) = 
Breyem o603HayeHHaA | 


M=h+pyo—c, p'=hte—e. (3,1 
Torya pemenve sayaun Dypca MoxHO 3anucaTb CJleqYIOULMM OOpa3omM: 
2X 
eee : 
AQ =+x8\ @» (r) dr dh. (3,4 


Xe Ao 
_Passopor 3aaHHoro NOTOKa OKOJIO YrJIOBOH TOUKH MoOlyuaeTcaA Kak vac 
HbIM CayuaH 3aqauu Typea, ecm ofny 3 (pyHKUHH ©, WIM 2. NMOOKH 
paBHOH Hyvito. 
4. 3aqaua Kouin. Byonb usBectHoH KpHBOli 

R=), (u) WH p= pw, (A) (4; 
3aJ,aHbl 
2=aQ =e, $=hO) —b. (4,2 
Mcnomb3ya OCHOBHBIe ypaBHeHHsa (1,1) u pemenne (3,0), nomyuun, uy 
df, / 33 "sy , er , , Worle LN. 
pe = 8001 (0) + For [U2 +6y + 15) 9,0) — WV KRDO] + | 


+73 {2 (u) +3) 91 (0) + 2e) WK (91) $1 (4) + 2" (9, () + VK (21) 9, (a)}} + | 


o? Sn 
+ lor a) VK e @} (45 
rye 945 =A+ yu (A)—e. 
Popmyna qua d?f,/du° nonyyaerca us (4,3) 3amenoii B mpaBoli uacTu 0, 
i,  H 9, COOTBETCTBEHHO Ha Qo, —:, BH og =A, (4) +—c. B cayuae 
CCJIM HauaJIbHble JaHHble 3afalorcd BAONb JMHMM p = const wan npaMonnHel 
HOM CTeCHKH, cbyHKunH /, (A) M fe (4) BbIpaxaloTcA uepes KpaTHbIe MATerpad 
OT S3aaHHbIX CyHKUMH (A), 2 (4), di (A) M d2(u4) B MepBoM culyyae HC 
91(A) H (uw) — BO BTOpoM. | 
afaua C 3aaHHBIMH yCAOBHAMM Ha XapakTepucTuk 
HM CBOOO,HOH nNOBepxHocTH. Byomb CBOOOJHOH MOBepXHOCTH co = 
“> s—C TIpHHMMaeT MOCTOAHHOe 3HaYeHHe, paBHoe «cy. Kpome Toro, BJOJIb H 
~=0. Byoub xapaxtepuctuku } =, 3ayana (pyHKIHA 
= L). 

ie = 91 (4) (5,1 


_ B= ouke nepeceyenua xXxapakrepucTuku co cBo6o,HOi MOBEPXHOCTBIO 
K=)o, & =o) SyMEM CUTATS, YTO 9, (Uo) = 0. 
TlocrapyenHaa 3ajaua pellaeTca C NOMOUIbIO *PYHKILHH 


f(A) = C1 (A) e + €% [cos (BA) ce (2) + sin (BA) co (A)], 


U. 
1 (5,2) 
fe(v) = 7 Oot u—cy\l ow) dudy, 
a Yo 
X 
¢, (4) = AB \ e-"-F (n) dh, 
x 
Ry =A \ e~# [(a —— r) sin (BA) + 8 cos (BA) F (A) dh, 
‘0 
5 (2) = Al e-% Iz — r) cos (8) — 8 sin (@R)] F () aa, 
Ko 
” ae aa (ue, 120 
FQ) =f 0,—-N+ Fh O—N—SHO-Y+ - yy! 
ve i 
3 
28a kee ee 
Solr eat 9 =ho + Bo, (Pea 2a, 


amb Vif/ VeF—y/ Ve=T} 
oe V8 Wal \/VE+ 1 + /V5=3}|- 
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6. Sagqaua c 3a aHHBIMH YCNOBUAMH Ha XapakTepucTuke 
[ IPAMOJMHEHHOH cTeHKe. Byoub MpaMosMHeltHoH cTeHKH 9 = const. 
SyYeEM CUNTAaTb, YTO CTeHKa pacmojomwKeHa Tak, uToO 0=0. Tora Bou 
TCHKH A=. BOUb XapakTepHCTHKH h = dy 3aaHa PyHKUAA 


© = $4 (4). (6,1) 
foryja 3afaua pelllaeTca ¢c MOMOLIbIO PyHKINH 
f(A) = (24 —c)* cy (A) + (22 —€)? Ca (2X) +68 (0), 
; u (6,2) 
Fo (4) = = Qo + pe — €)? \\ $1 (4) du dy, 


Uo 


We 

y; A 

a (PS =| (Qh—c)PF (Nd, of) = a5 F Gym. 
Dé ; o 
3 (r) = | (2h—c)? F (A) da, 
ho 
mw 6 " 5 Wp? , 
FEN) dN) a ene! = Goole (A). 

Iloctynua0 
16 V 1958 


ILMTHPOBAHHAA § JIMTEPATYPA 
1 J]. UW. Cenos, ITlaockue 3agaun rugpoqunamuKu u adpomunamuKu, 1950. ue A. 
pucTuanosuHy4, Ipuxa. mate. u wex., 11, 2 (1947). 3T. A. TomMOpoBcKuhH, 
Sop. cratelt No 11, Teopermueckas ruqpomexannka, log pez. JI. HW. Cezosa, Bo SIs is 
oMOpospckKuit, Coopx. crate Ne 12, Teopetnueckad TrufpomMexaHuKa, Nod pes. Ils Lal 
sopa, 1954. 
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rHIPOMEXAHHK\ 


10. Jl. WIMbIPJIEBCKHH 


O HEKOTOPbIX CBOMCTBAX OCECHMMETPHYUHbIX CBEPX3BY K OBbI! 
TEWEHHH TA3A 


(ITpedcmaeaeno akademuxom A. A. Topodnuyotnom 3 VI 1958) 


PaccMOTpHM CBepX3BYKOBbI€ OCeCHMMeTpHUHbIe TeyeHHA Ta3a, oOnpeead 
MbIe 3aJ{aHHOH XapakTepucTukou mepporo cemelictaa AC u o6pa3yioujeH Al 
o6reKaemoro Tesla BpaueHua (puc. 1). Ilycth ra3 qBMxKeTcA OT TOuKH A! 

rouke B. Takne TeveHua rasa NOAYMHAIOTCA KaHOHMYeCK 


cucTeme ypaBHeHuii (*) 
r, =tg(9 +4) x,, r, = tg (d—a) x, 


sin 9sin a 


1 ln . pide | 
On — fa 7 sin(@ alee adn a ( 


sin 9sin a 
sin (9 — a) 


See a + sin 2a-o¢ = 0, 


rye §& 1— XapakTepucTwyecKkHe MepeMeHHbIe, MOCT 

Puc. 4 AHHbIe COOTBETCTBCHHO BOJIb XapaKTePHCTHK TlepBOr 

M BTOporo ceMelicTBa; xX, f— AeKapTOBbl KOOpJME: 

Tbl B MepHJMOHasIbHOH MmIOCKOCTH TeueHua; «—yrom Maxa; %— yre 
HakKJIOHa CKOpOcTH K ocH nNoToKa; f{—®yHKUMA OT «%, mpHuem df 


1+ cos 2a Inp—xlIne 1 
SS b ajua6aTbl; © = —————— — p5nTponni 
SOF da; %—MTOKa3aTeJIb all ; ® PEE p | 
Had (PyHKUMA, 3aBHcALlad TOJbKO OT (yHKUMH TOKa ~; p— JaBslenue ra3é 
@ 
0 —muoTHOcTb. WPyHKIMA TOKa oOMpejesixeTCA COOTHOMEeHHeM db = aa > 
1 “+1 
pp ed 
4 : Yee 4d 1—cos2a\2 *—1 . : 
x (cos 3 dr == sind dx), rye o = V 5) Pol aes) 5 Po — TJIO1 


HOCTB ayMaOaTuuecku 3aTOPMO2KEHHOTO Ta3a. 


BpruncmM mponspoquyio jf = df/ds Bomb Mpov3sBOMbHOM xXapaKTepucTHK 
BTOporO ceMeHiCTBa B TOUKe ee Nepeceyenua c AC, rye s —paccTosnHe BOU 
JMHHM 4 = const. Ilycrb s yBemuMBaeTCA TIpH JBHXKCHHH BHHS MO MOTOKY 
CumBoy d/ds 6yeT uMeTb TOT Ke CMBIC HW B JaubHeliniem. Mmeem 


f= fe sin (® — a). 
ie 


Hatem uactuyio mpouspoquyio or f no x 
in = Tes sin (0 — a) — Pe on (0 — a) + = 00s (d—a)-(9,—ay). 
IS Te E 


Bpiparkenun Jd fen U ren, BXOAAUIME B MOcMeqHee paBeHCTBO, HaxOATca 
cucTeMbl ypaBHenui (1). Tloqerapnaa stu pBbipaxkenua B (2) um onpenenaa 


Tak, YTO 7 =o Ha xXapakTepucTuke AC, noswyuHM 


fn = — Of? — ©, fF — O;, (: 
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rye 


a x+4 
+ @ sin 2a (1+ cos 24)’ 
_ “+1 dp 3sin 9cosa—cos 9 sina 
Pa = Testa fa — (2 +x —2c08 22) 7 — eer. 
oD __ Sin? $sin2a _ sin(9 + a) pe tae do\? _ d’o 
| ey et oy ay ne Sh a| sin a (3) —\- 
, . 9 . 
= SHS AY 4-0 («+ 1+ 005 22) fy] 42. 


| OOosHauum mpoussoguyio ds/df Byom smnnu n= const uepes y. Umea 
B Buy, uTO f = 1/y, us (3) Haiiyqem ypaBHenne ana 


d 2 
Fa = 0, + Oo7 + O37, (4) 


tye uepes d/dyn oGo3nayena nomad MpomsBoyuad BOMB XapaKTepHcTHKH Mep- 
Boro cemelictsa. 

YcTaHoBuM rpaHHuHoe ycsoBue Juin yuku y B TouKe A. [lycts ypas- 
HeHHem oOpasyioulei AB sapnaerca r= F (x) (yrom Kacatembuol K AB cop- 
mayaeT c yruiom 4). 

M3 paBeHcTB Jit MOJHbIX MpOM3BOAHBIX Bob AB (onpenenaa & Tax, 
4uTo § =x Ha AB) nomyuum B Touxe A 


d d te d ” 
tet in gal, retinga=P Sto =F cos? }. 


[IpucoequHAad K MocJlIeqHuM paBeHCTBaM ypaBHeHua (1) 4 nponsBoqa BbIUHCJe- 
HUA, MOY4MM rpaHHuHoe ycOoBHe pu y= dba 


{= Sh, (5) 
rye 
a 4 
Re (fF, + 2 sin 2a dp/dp) — 2cos a’ 


R — payuyc KpuBusnpl oOpasyrouleit AB B Touke A mpu cTpemJeHuH K TOUKe A 
cO cTOpOHbI TouKH B. 

OnpeyemumM Tenepb xapakTep 3aBpucumocTH y oT %. Jina sToro mpoBpappu- 
pyemM ypapHenwe (4) uw rpaHwuHoe yculopve (5) no &, umes B BHA, 4TO 
B papencTBax (4) u (5) or KM 3aBucuT TobKO BesMuMHa y. Tlonyuum, uTO dy 
onpejlennetTca QuddepenuMaJIbHbIM yYpaBHeHHeM 


OX = (Wy + 2s7) by 


MM TpPaHHUHbIM YCJIOBHeEM TIpH 7% = dba 


dy = — 2S? cos «- dR. 
Muterpupopanve aerT 
n 
Se [28% cos #4 Xp \ (D, + 2@yy) dn] am. 
n=V4 


B jasmbuetimem Oyqem mpeqmonarath, To cbyakuuu fy, fn de/db, (d¢/dd)”, 

d’p/dp® uurerpupyempl Ha AC. 
IIpu r>0, O<a<x/2 MoxeM 3aKJIOUHTb, YTO by <0 npn SR >O0 usu 
uto dda/ds <0 npn oR > 0. Mocequee ypaBHeHve CHCTeMBI (1) moKka3prBaert, 
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yto u Odd/ds <0 npu oR > 0. Takum oOpa3om, cipaBeqIMBO cCJleqyroule 
CBOHCTBO. 

Cpofictspo 1. Ipa ocecummerpwynom cBepxsByKOBOM OOTeKaHMM Ted 
BpalleHHa yBesuueHHe payuyca KpHBUsHEI KR oOpasyrouseli AB storo Tem 
B TouKe A MpHBOAMT K yMeHbIeHMIo mpoHsBo_uBIx da/ds u dd/ds na saan 
HOH XapakTepucTuKe AC (c yueToM 3HaKoB). 

V3 cpolictsa 1 sBpireKaer, uTO UpuH KpuBHsHe AB B TouxKe A, paBHO) 
—oo, mpon3poyubie da/ds u dd/ds uMeloT MHHMMaJIbHbIe 3HayeHHs. 

Tycrs qanee XapakTepucTuka AC fepecekaetca Cc yapHou BomHol DA 
B TouKe C, a JO yapHO BOJIHbI MMeeT MeCTO PpaBHOMepHbIM MOTOK rasa C# 
cKopoctbio, paBnolt V (cKopocTb OTHeceHa K KPHTHYeCKOM CKOpocTH TeyeHHA) 
Bemunnpt «, 9, p,p 3a YapHow BomHOH mpH cukcupoBanHoH Bennunne | 
OMpeeIMIOTCA M3 W3BECTHBIX COOTHOWeHHH a = A(c), d= O(c), p= P(s) 
o = R(s), rye s— yroul HaKOHA YapHOM BOJIHbI K OCH TOTOKa. 

TIpouspoquaa dd/ds, B3ataa ByOb XapakTepucTuKn CG B TouKe C, paBus 


d§ __—s sin 9sin?acos(o—4) , 
asa rsin(9 + a —o) 
t~ sin 2a 1 dQ , 2(x—cos 2a) Mia ee h 
TR, eee ds * ~ (e+ 1p (1 ae ee s) etg setg «|, (6) 
re R,—payMyc KPMBUSHbI JMHMM yapHOi BOJIHDI CE » rouKe C. 


Ec ckKopoctb ra3a, mipomenmero yepes yRapHyio BoJHy KOHeYHOH HHTEHI 
CHMBHOCTH, oOcCTaeTCA CBepX3BYKOBOH, TO Ha YjlapHOll BOJIHe, B UWaCTHOCT 
B TouKe C, BBINOJIHAIOTCA H3BeCTHbIe HepaBeHCTBa 


O<a<ct, sca, o< 5, =>0. 


M3 sTHX HepaBeHCTB cJlefyeT, TO BbIPaxkKeHHe, CTOAILee MHOKUTeeM Tp 
1/R%, B cdopmyse (6), MouoxKUTebHO, a yMeHbileHHe d%/ds MpMBORUT K yBe 
suyennio ¥,. OTcioya H 3 cBolicTBa 1 B CBOIO OUepejb BbITeKaeT: 

Cpouctspo 2. IIpH ocecuMMeTpHuHOM CBepX3BYKOBOM OOTeKaHHM TeJi 
BPalleHHA YBeMUeHHe pawyca KpMBH3HbDI RM oOpasyromeh AB Tena Bpaltlenu 
B TOUKe A TIpHBOAMT K YBeJIMUCHHIO payMyca KpHBM3HEI MN, THHHu yAapHo 
Bowub! CE B Touke C, ecm Toukw A uw C coeQHHeHBI xXapakTepucTuKoilt mep- 
BOrO CeMeHCTBA. 

CsolicTBo 2 MNO3BOJINe€T 3aKJIOUMTb, UTO MpH kKpuBu3sHe AB B Touxe A, 
paBHoH — oo, KPHBH3Ha JIM yapHow BomHpt CE B tTouxe C sapasnetcs 
MHHMMaJIbHOH. 


BeluncHTeIbHbIM WeHTp Tlocrynuno 
Akayemuu Hayk CCCP 24 V 1958 | 


UWHMTHMPOBAHHAA JIMNTEPATYPA 


i A. LopogQuumbtu, COopx. Teopernyeckux padoT no aspoqunamnke, M., 1957, 
CID ile 


784 


Jloxrzaypn Akanemuu Hayk CCCP 
1958. Tom 122, Ne 5 


PHSHKA 


A. A. BAP®OJIOMEEB, JJ. H. TOJIEHKO u H. A. CBETJIOJIOBOB 


XAPAKTEPHCTHKH 3JIEKTPOMAIFHUTHBIX KACKAJIOB 
B ®OTOIMYJIbCHM C YYETOM BJIMAHHA CPE bi HA MPOLWECCHI 
M3J1Y GVEHUA 


(ITpedcmaeaeno axademukom H. B. Kypuamoeeim 29 V 1958) 


B qaHHol paOore mpuBOAATCA pesybTaTbI pacueTOB MeTOJOM Monte- Kapuso 
IEKTPOMALHUTHBIX KaCKaOB Ha paccToAHuM jo 1,5 pakualMOHHbIx equHUIL, 
OpasyeMbIX BIEKTPOHAMU C HayabHOM sHeprueit 10" uv 10! 98. Pacuersr npo- 
30[MJIMCb C YYeTOM JCHCTBUTebHBIX He ACHMMTOTHYCCKHX CeYeHHH 3/IemMeHTap- 
IbIX SJICKTPOMAFHUTHBIX Mpoteccow (Kak (yHKWMl gHeprun vacTu). [Iposexe- 
10 Ba BapwaHTa pacueTos. B OHOM BapuaHTe MCNOMb3OBaJINCb JIMLIb COOTHO- 
ueHua Bere u Tautnepa juia 21emMeH- 
APHBIX MpoweccoB, B ApyroM Wa yuera 
JIHAHMA Cpejtbl Ha MpPOUecchl Hs yYeHuA 
JIEKTPOHOB BbICOKOM 3HEPruH MCMOMD- 
OBaJIHCb PopMyvibl U3 padotn A.B. Mur- 
ana (1). YencBua pacueta BblOupa- 
(Cb B COOTBETCTBHH C 9KCHEPHMeHTAaJIb- 
[bIMH OCOOCHHOCTAMH MeTOJa (pOTOIMYVJIb- 
uu. Ilpu nocraHopke 3aqaun Oblwiu 
[PHHATbI BO BHHMAaHHe CyJIeAyIOULHe Cco- 
OpaxKeHua. 

IIpeqcTtaBaaeT WHTepec MpoOBepuTb 
KCIe€PpHMeHTaJIbHO HasiMune 9pPeKTOB 
JIMAHUA Cpefbl Ha Mpolleccbl TOpMo3- 
OFO H31YYCHHA MPH BbICOKNX 9HEPrHuAax EPrg GO FR PG 1 OG 
3ulyyaroulux uacTHy. CormacHo pado- Juepeun nap Wig Se 
am (*,°) BepOsATHOCTb Hed eee Pucca ls Tlupepenunabubl 2HepreTHye- 
BaHTOB 93JICKTPOHOM BBICOKOH SHEP  cxnit crekTp 91eKTPOHHO-MO3HTPOHHBIX Map, 
OJIXKHa ObITb MeHbIUe, YeM JalOT pe-  oGpasyempix See ee ae 

i, T= HH IJIOTb JO 11 H lg. 

ee eo reren Dete Want uch odaieoRnanGrS Soa Eo= 103? os. 
epa, BCJIeICTBMe BIMAHHA MHOTOKpaT- 7) acuer no Bere u Taiitnepy; 2 — pac- 
Oro pacceaHHA QJIEKTPOHOB (°) H BCWIe- yer ¢ yyeTom dopmya Murgana 
rBue NoApHsaunun cpezn (*). Leramp- 

Ble (POPMYVIbl, YUHTbIBaloulNe 06a 3TH addexTa, Obliu NoysenHbt Murgasnom (4). 
(pcbeKTbI JOJKHbI CKa3bIBATbCA TEM CHJIbHee, YEM BBIMe SHEPlHA ZeEKTPOHA H 
eM HH2Ke 3HEPruA H3JIyyaeMOro KBaHTA. 

Hasnune 3THX StpPeKTOB MOXKHO B MpPHHWNNMe IpoOBepuTb NO JHEpreTHyecKUM 
MeKTPaM 3JICKTPOHOB B 3JICKTPOHHO-CPOTOHHBIX JIMBHAX BbICOKOH 9HEPrun B 
OCMHYeCKUX JWyyax. C NOMOMbIO GObUIHX CTONOK (POTOSMYJIBCHOHHEIX CJIOEB, 
OJIYYCHHBIX Ha OOJIbIHX BbICOTaX, C AOCTaTOYHON sddeKTUBHOCTbIO perucTpH- 
yIOTCA SJIEKTPOHHO-(POTOHHbIe JIMBHH C 9Heprvel 10''Y—10" 9B Ha paccTosHuH 

HeECKOJIbKO pajWallHOHHBIX iMH. I]pH 9TOM MOXKHO C OOsbIOH TOUHOCTHIO 
OCCTAHOBUTb IpOCTpaHCTBeHHYIO KapTHHY JIMBHA MH MpOBeCTH U3MepeHHA JHEp- 
sTHUeCKOFO CMe€KTpa BTOPHYHHIX 9JIEKTPOHOB (Map) B OOmacTH 10°=-5-10° 3B 
0 MHOroKpaTHoMy paccesHHI0. [IpousBexeHHble OLCHKH MOKa3bIBalOT, YTO JIA 

785 


‘OOHapyxKeHHA paccCMaTpHBaeMbIX s*PeKTOB MpH MMEIOMLAXCA SKCIEPHMeHTale 
HbIX BO3MO2KHOCTAX HMECT CMBICJI HCCJIELOBaTb QJIeEKTPOHHO-OTOHHBIC JIMBH: 
¢ HayabHol aHeprueli 104-102 58 B Hayame UX pasBUTHA Ha rlyOuHE 
11,5 paquanwMoHHbx Aun. TakuM O0pa30M, 2elaTeJIbHO MM€Tb TeOpeTHd 
CKH OXKHaeMbIe CIEKTPHI JIMBHEBLIX YaCTHIL, CIIpaBeAMBbIe B OGIaCTH HeOOUI 
IWMX 9Hepru 9THX YACTHIL HM Ha MaJIbI! 
riryOunax. IlocmeqHee yculoBpue Tpedy 
IIpaBHJIbHOro yueTa CeyeHHH 9JIeMe 
TapHbIx mporeccos. Mcnosb3s0BaH 
ACHMITOTHYeCKHX 3HaYeHHH CeyeHH 
Kak 9TO flelaeTCH B OObIYHbIX KaCka 
HbIX TEOPHAX, CTAHOBUTCA HecIipaBeI 
BbIM Ha CTOJb MaJIbIX TIyOMHaX MI 
paccCMaTpHBaeMbIX 9SHEprH BTOPHUHBI! 
yactul. Kpome Toro, WIA yueTa BMA 
HHA Cpelbl HEOOXOAHMO HCMO/Ib30BaHW 
IIPaBMJIbHbIX 3HaYeHHH CeyeHHH TOPMOS: 
HOrO M3IyYeHHA. OTUM HM OMpeeAeTC! 
BbIOop MeToga pacueta Moute-Kapuc 

Jia oOmerueHHa 3aauH OOHnap) 
YKCHHA PaCCMOTPeHHHIX apPeKTOB Obl 
peluieHO MpoBecTH pacueTbl, C OHO 
CTOPOHbI, B paMKaX OObIUHOH TeOpH) 
Bete u latitnepa (6b.—I.) u, c Apyro 
CTOPOHBI, —c yyeTom dopmysa Marz) 
jana (M.) 

YcoBuA pacueTa KaCKayOB Obl 
cmenyiouumMu. [lepBHuHbIMM 4acTHIaM 
CUHTAJIHCb QJICEKTPOHbI c 9Heprvel 104 
10” 93. [IpociexuBanuch BCe 4acTHlL 
C NOMHOH SHepruel Gosbute 1,5-10°% 5 

Fnepeus shehimponod YunTbIBaAIHCb CuIeLyIOulMe 3/IeMeHTa 
Puc. 2. Jlubdbepenunanbueti auepreruue- HbI€C MpOwecchl B NOMe AMep HW QLCKI 
CKMH CMeKTp BTOPHUHbIX 9SIeKTpOHOB (Mo- POHOB KOMIOHEHT 9MYJIbCHH: TOPMO3HO 
SMTPOHOB), NOCTHFaloulMx TvlyOMHbI COoTBeT- Y3JIy4eHHe, OOpasoBaHHe Map KBaHTaM} 


cTBeHHO 4 MW fy. HayanbHad SHeprua mep- n 
BHYHOrO seKTpoHa Ey= 10" 9p. Tucto- OOD sO ante ae 2 


rpamma /—pacuer no Bere u [aiirnepy; "TOH-sdexr, hoTossepHoe norjouenuc 
rMcTorpaMMa 2— pacueT c yyeTom copmy.1 MOHH3aWHOHHOC TOPMOXKeCHHE 3JJICKTPt 
Murgana; Kpupat 3 —pacuer Apau HOB. CeueHua 3JICEMCHTApHBIX Wpolecce 
PpaccuHTbIBaIMCb C Y4eTOM sjepHor 
cocTaBa smybcni Mpdopy G-5. (8a paqualMouHylo eMHHILYy AVIMHbI IpHHuM 
Nach BesM4unHAa fy) = 2,90 cm.) IIpocrpancTBeHHoe pacnpeyemeHHe uacTHI, H 
YUMTHIBaNOCh. Salaua CuNTalacb OHOMepHOH. PesybTupyroulue aHHble OTH 
CHJIMCb K JBYM 3HaueHHAM ruyOuHbl ¢ (paccTOAHUA OT Havasa MyTH NepBuY4HOr 
amekTpoua): tf; = 1,0 f, ut, = 1,579. Bce pacuerl NpoBOAMMCb Ha 9JIEKTPOHHO! 
BbIUMCIHTeIbHOK MawmmMne. B cpeqHeM Ha KaxKAbIM 43 JBYX BapMaHTOB MpH OAHON 
3HaYeHHH NepBHYHOH sHepruu cocuuTaHO m0 100 jepeBbes. | 
B pesyuibraTe JWid KaxKJOrO 3 BapHaHTOB Mo/yyeHbI culemyiouyue WaHHble 
1) Dueprerwyeckne CMeKTPbI 3JIEKTPOHHO-NOSHTPOHHHIX Hap, OOPasyeMblx H. 
riyOuHax BIWIOTb NO ¢, Mt, COOTBETCTBeEHHO JIA HayambHOH, sHepruu 1022 3) 
(puc. 1) wu 10™ 9B (ra6a. 1). | 
2) OuepreTuyeckHe CMeKTpbI 9/IEKTPOHOB, AOCTUTAaIONlMxX TIYyOHH COOTBeT 
CTBEHHO 7, M ¢, MpM HayambHok sHepruu 10!” 9B (puc. 2) u 101! 2B (rab. 1) 
3) Hexoropbie JaHHble, MOsBOMAIOMMe CYAUTh O yKTyalnaAx pesyIbTaTo! 
M 3aBMCUMOCTH *JIyKTyalluH OT paccMaTpuBaemoli riyOuHEl ¢, HavabHOL 9Hep 
TMH, SHepreTHYeCKOrO MHTepBasla BTOPMYHBIX YaCTHIL. 
Kak Buyuo u3 puc. 1, npn HavanbHolt sHepruu E, = 10% 98 uucno map 
sHeprusimn <10° 5B yMenbimaeTca 3a CueT BIIMAHHA Cpesbl B~ 2,5 pasa Ha ray 
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IM CAMLOHOG 


YUCHO 


Taodnuna 1 


Jiuppepenmuabuble SHepreTHuecKHe CMeKTPbI 9CKTPOHOB H Map B JMBHE, BbISBIBaeMOM 
Tl€pBHYHBIM SJIeKTPpOHOM c 9Hepruelt 10! 9B 


— 


Uucao nap Uucsio asleKTpOHOB 
MUytTepBas aHeprun, 9B 
t;, B.—T. t,, M. | t2,5.—T. t,, M. | t,, B.—T. ee) Ca (ere Pn Renal i ee) 

10®&—3 - 108 OOO | CON |) Why |) OCs | O.807 |) O20 | O.950 | O.G4 
3-10&—5- 108 OFOZON MN OROT2 Os O99N Ont 45m O22 350 Aon Oh O94 0.380 
5-10&—10? 0,109 OJ0965)" OF525) OL 31350-4665 0) 3938) 152387 10,927 
107—8- 107 0,416 | 0,313 1,238 1,048 | 0,930 | 0,771 2,742 | 2,180 
3-107—108 0,594 0,602 1,881 1,090 1,158 OD, 3,238 | 2,746 
108—3 - 108 0,594 | 0,422 1,874 15301 1,020 1,00 Biola EA PALL 
3-4108—109 0,905 0,639 1,416 1,918 1,069 1,036 Dy iNSte}" || Ager! 
10®—3- 109 0,643 | 0,446 1PASS WOPZAT O57 | Oso IFAS OmI e903 
3-410°—101° 0,396 0, 400 1,078 1,014 On 722 0,699 1,504 | 1,349 
10101090 0,045 | 0,518 | 0,994 0,939 11129 1,156 HANGS | L230) 


Oune ¢, = 1,0 ¢) w nourw B 2 pasa Ha rayOuHe f, = 1,5 ft). pu Ey = 10" 28 
(a6. 1) uncno nap caHepruamu <3-10° 9B yMeHbuIaeTca mpHmMepHo Ha 20%. 
Pa3sMune B CIeCKTPax 3JIEKTPOHOB H€CKOJIbKO M€Hb- 
me. Orcioya BUAHO, UTO BbIrTOMHee H3MePATb CUeKT- 
PbI 9JIEKTPOHHO-MO3HTPOHHBIX Map. 

Ha pune. 3 noKka3aHbl paciipeyeseHua epeBbeB 
TO UHCJIY BCeX 3JIEKTPOHOB pu aHeprun Ey= 10! 3z. 
BuyHo, uTO OTHOCHTeIbHbIe (bilykTyalun Gombe 
Mpu yuyere BaMAHMA cpegb (M.). 

Tlosy4eHHbIe pe3yJIbTaTbI MOKa3bIBalOT, YTO HC- 
CJICMOBaHHe BCerO HeECKOJIbKUX JIMBHeM C 9HeprMel 
10” 9B y2xxKe MOSBOJIMT CesaTb OMNpeeJIeHHbIe CYxK- 
HeHuA O HaIMYHH paccMaTpHBaeMbIx 9sPpeKkTos. 
JlupHelt c 2Hepruet 10" 9B AIA TOH xe WeM NO- 
Hao6us0cb Obl B HECKOJIbKO pa3 OOvIbLe. 

XOTA pacueTbl IPOBeACHb! WIA KOHKPeTHOH cpe- 
Ibl — (POTOSMYJIbCHH, MOJIYYeHHbIC Pe3yJIbTaTbl MO- Hinz iapiees Ee 
ryT ObITb C HEKOTOPbIMH AOMYUeCHHAMH HCIIO/Ib30- Yyeno enekmponob 
BaHbl JWI Mpyrux cpey. Bo BcakOM cJlyyae, OHH (hes SP aci sd sieenewenent 
OKAKYTCA NOe3HBIMA TaM, Fe He OMPaBAaHO HC- oo uucmy Bcex Si1eKTpoHOB 
MOMb3OBaHHe acHMMTOTHYeCKUX (opmMy bere u c¢ sxeprueit =1,0-10% 98, z0- 
Tavtsaepa TJIH SJIEMCHTAPHbIX TIPOWeCcOB, 4TO e- cruraroujynx ray6unet 4. Ha- 
JaeTCA BO BCeX CYIIeCTBYIOWIHX KaCKajJIHbIX TeO- Ee a te Gee 
puax. M3 aHamuTMuecKux MeTOJOB pacueTa Ha Ma- aes noBere wi rakenepy: 
WbIX TuIyOMHAaX HaWOoJee CMpaBeMIHBbIM ABJIACTCA 2 — pacuer c yuerom bopmysl 
MeTO, MOCJIeqOBaTeIbHbIX NpHOMxKeHMH. Ha puc. 2 Muryana 
MOKasaHbl WIA cCpaBHeHHuA AuNdepenWMaJIbHbliA 
CHeKTP JICKTPOHOB, MOJIyYeHHbIi HaMH (B Bue rucTorpamm), u KpuBasx Apu (*) 
WIA TOTO xe CiekTpa, NOJYYCHHAA MECTOOM MOCJeETOBAaTeJIbHbIX pHOuHKeHuH . 
B MarKol oOacTH BUAHO CyleCTBeHHOe pa3J/M4ue. 

B 3aKuOueHHe ABTOPbI BbIParxKaloT HCKPeHHto1 OwlarogapHocts HM. VW. Vype- 
BHUY 3a MHTepec K paOoTe u OOcyxKeHHe pesyibtraToB uv VM. I]. JlaspymKuny 
34 NOMOMb B O*OpMJIeCHHH pe3yJIbTaTOB. 


i 


yucno depebbed 


Iloctynuno 
15 V 1958 


ILMUTHPOBAHHASA JIMTEPATYPA 


1A.B.Murgaa, Phys. Rev., 103, 1811 (1956); (KOT®, 32, 633 (1957). 7 JI. ZO. 
launay, HW. A. TWomepauuyk, JAH, 92, 535, 735 (1953). 3M. JI. Tep- 
Mukaeuasu, JIAH, 94, 1033 (1954). *4N. Arley, Proc. Roy. Soc., A, 168, 519 

(1938). 
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Jlokaann Akanemun nayx CCCP 
1958. Tom 122, M5 


Unen-Koppecnongent AH CCCP C. H. BEPHOB, B. ©. TYJIMHOB nu A. H. UAPAXYUBAR 


27-,HEBHbIE BAPMAWMH HHTEHCHBHOCTH KOCMHYUECKUX JIYYUEN 
B CTPATOC®EPE 


OnpitaMu, MpOBeCHHbIMH Ha ypOBHe MOps HM Ha BbICOTaX TOP, yCTAaHOBJIeCHG 
cyulecTBOBaHHe 27-HeEBHbIX BapHalluii KOCMHYeCKUX Jy4er (1, 7), CBA3aHHbLY 
c BpameHuem Couiuua BoKpyr cBoelt ocu. B pa6orax (*) no marepuasam Mxcru 
Tyta Kapueru 6b1I0 noKa3aHO, 4YTO 27-,HeBHaA BapwallMA MHTCHCHBHOCTH KOC 
MMYeCKHX JIYYel 3aMeTHO BbIpaxKeHa B FOjlbl MAKCHMYMa COJIHCUHOM ak THBHOCTH 
WM cila60 BbIpaxkeHa B FObl MAHHMYMA COJIHCUHOM AKTHBHOCTH. 

McceqoBanne BapHalul 27-2HeBHOH MepHOAMYHOCTH NO JaHHbIM namepeHuil 
Ha HeOOJIbIIMX BbICOTaX ABJIAeETCH COXKHOM 3aqauelt. B stom cayyae Bapualnn 
B 3Ha4HWTeJIbHOH CTeNe€HH MACKHPYIOTCA pa3JIH4HOTO pola MeTeOpOJOrMyeCKHM 
apdektamuH. Herounbid yuer nompaBoK, CBA3SaHHbIX C HM3MCHEHHAMHM Temmepa 
TYpbl H WaBJeHuA aTMOCdepbl, MPHBOAUT K NOFpelHOCTAM, COM3MCPHMBIM C Ba 
pHalluaMM KOCMHY¥eCKHX JIyyeH BHeaTMOCdepHoro TpoucxoxeHua. Bowee He 
MOCpeACTBeHHbI€ JaHHble O BapHaluAX MePpBUUYHbIX KOCMMYeCKUX JIyYYeH MOKHE 
MOJYYHTb B ONbITAX Ha OOJIbIIMX BbICOTaX, Te ITH BAaPHallMH HMEIOT B OCHOBHO® 
BHeaTMOCdepHoe NpoHcxoxK JeHHe. | 

Hamn Oblvia mpousBefeHa Oobliad CepuA U3MepeHHH MHTCHCHBHOCTH KOCME- 
YeCKHX JIyYeH B CTpaTocdepe C NOMOLIbIO WapOB-30HJOB. OTH U3MEPeHHA, ABJIAIO- 
mMeca YacTbio mporpammb! MIT, Obwiu HauaTb! peryapHo c | uiona 1957 r. 
Ha J[BYX TeOMarHHTHbIX wupoTax: 1) oxomo Mocksppr (A = 51°, cr. Jloaro- 
npyquad, HayyHas cranuna Musnyeckoro unctutyta AH CCCP) u 2) B patione 
Mypmaucka (A = 64°, cr. Jlonapcxaa, CepepHad HayyHaa craHuua AH CCCP). 
Ha o6enx wiMporax NpHOopbl BbINyCKaJIMCb, Kak ipaBHJIO, B OHO H TO Ke BpeMa 
CyTOK (B OCHOBHOM B 9 usin 10 4ac. NO MocKOBCKOMy BpeMeHhH). 

B jaHHoh cTaTbe OyAyT MpHBeAeCHbI HEKOTOPbIe pesyJIbTAaTbl U3MepeHHU H4 
mupote 51° c | una 1957 r. no 1 deppana 1958 r. uw Ha wMpote 64° c | mona 
1957 r. no 1 oxTa6psa 1957 r. c nomompbIo pagquosonma PK-1. 

B mocpllaeMoM B cTpaTocdepy pagquosonze PK-1 nomemasica TOHKOCTeHHBIM 
CaMOraCAMMHCH CUCTUHK 3apAKeHHbIX YaCTHI, Tuma CTC-6, HMMysJIbCbI OT KOTO- 
poro onpejleseHHbIM OOpasoM (OpMUPOBaJIHCb HW 3aTeM MOCTyNasIM Ha pajMore- 
peqatuuk. Kaxfpii paspiy, B cueTUMKe, MepeqaBaemblii pauonepesaTuuKom, 
PerHCTpupoBaJICA Ha 3eMJIe C MOMOLLbIO alllapaTypbl, COCTOAMLeH U3 palMompHem- 
HHKa, COC@QMHeHHOrO C TepeCueTHOH CXeMOH H MeXaHH¥YeCKHM HYMepaTOpOM. 
TokasaHusa MexannuecKoro HyMepaTopa (pHKCUpOBaIMCbh uepes KarxK yO MU 
HYTY. 

BpicotTa u3sMepsJiacb C NOMOULbIO Gaporpada. B MomenTbI NpoxoxK LeHuA CTPeu- 
KH Oaporpatba NO KOHTakTaM HaCTyNaJIM KOpOTKUe Maysbl B Mepesayue CurHaJos. 
C MOMOU\bIO (PUKCalMM STHX MepepbIBOB B Mepemaye CurHaJIOB NOyUaNMCb aH 
HBIC O BbICOTe HaxOKNeHHA mpHOopa. IlomerHpli Bec paguosonya PK-1, BxK.1t0- 
yan llMTanue, paccuuTaHHoe Ha 6—8 yac. padoTn, paBeH 2,2 xr. 

T'pawyupoBka CueTuuKOB MpOMsBOAMsach NyTeM H3MepeHHA YMCAa MMMYJIb: 
COB, BbISbIBACMbIX PalMOaKTMBHbIM IIpenapaToM. Msmepenua MpoBosusuch cc 
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TaTuCTHYeCKOH TouHOcTHIO 0,4%. Ha ocHoBaHuu stoi rpayHpoBKu B KOHeU- 
IBIC PC3yJIbTaTbl H3MepeHHH B CTpaTocdepe ObIIM BHeCeHbI NOMpaBKu, YUHTDI- 
aloe pasvMune B 9:peKTHBHOCTH CU¥UeTUHKOB. 

IIpumenstempie B pa6ore cuetunku CTC-6 B MakcHMyMe HHTeHCHBHOCTH KOC- 
MHUECKOFO H3JIyYeHHA PerMCTpHpoBaJIH B cpelHem oKOO 2000 umn/MuH, 4TO 
jaeT CTATHCTHYeCKY!O TOUHOCTh H3MepeHHH 3a | mun. 2%. OueBuyHo, uTO HaH- 
JOIbIUAA TOUHOCTH B ONpeLeeHHH BapualMit KOCMHMYeCKUX yell B CrpaTocdepe 
MOXKeT ObITh MOMyYeHa H3 aHHBIX, OTHOCAIMXCA K MaKCHMYMY KPHBOM WHTeH- 
SMBHOCTH, TaK KaK B 9TOM CJly¥ae HET BBICOKHX TpeOoBaHHH K TOUHOCTH ompe- 
eJICHHA BbICOTbI H MOXKHO YCPeCTHATb Pe3YyJIbTATbI 34 OTHOCHTeMbHO GOvIbIIee 
3pemaA HaOsoseHHA. B HalMx H38MepeHHAX 9TO BpeMaA OpiIO paBHo 10—12 mux. 
SIENOBATeEbHO, CTATHCTHYCCKAA TOUHOCTh H3MepeHHii HHTeHCHBHOCTH KOCMH- 
1eCKHX JIyueH B MaKCHMyMe JIA KaxkOro nowera Obluia ~0,8%. 


d. 
o s Mocha 
oO 


CeumaAbpe 


2 “hs Mone» Abeyom 
I Mocha, Hpocnar /loxpa 


7 


Puc. 1 


Huoke u3uararwoTca pe3yJIbTaTbl, OTHOCALLMeCH K MaKCHMYMY KPHBOHM MHTeH- 
CMBHOCTH B MHTepBale AaBseHuli 50—90 r/cm”. Tlomyuenupie pesysbTaTbI mpHu- 
BeJIeHbI Ha puc. 1, re KpuBas / OTHOCHTCA K H3MepeHHAM Ha wupoTe 51°, Kpu- 
san [1] — xk u3MepeHusim Ha mupote 64°. Ilo ocu opqHHaT OTIO*KeHO OTKMOHE- 
HHe, BbIPaxKeCHHOE B IIPOWeHTAaX MO OTHOLMIEHHIO K CpesueH. Kpusas /// ua puc. |, 
Ia ypoBHa mops (MocksBa, Kpacuas Ilaxpa), noKaspiBaet pesyJIbTaTbl H3Me- 
DeHHH WOHU3YIOUL€H KOMMOHEHTbI C MOMOUIbIO CibepHyeCKOH HOHM3aLHOHHOTI 
cameppt HMHM3MMP (4). Crom6ukamu Ha pHCyHKe OTMeYeHbI JHA MarHHTHbIX 
Sypb. Mx mupuua coorBercrBye? MpOAOJKUTebHOCTH Oypu B AHAX, a BbICOoTa— 
AHTCHCHBHOCTH MarHHTHOH OypH: HaHOObWaA BbICOTa CTOIGHKa COOTBeETCTBYeT 
UeHb OOJIbIUNOM MarHHTHOH Gype, CpeqHAA BbICOTa — OOJIbLIOM HW Masia — yMe- 
DeEHHOM MarHHTHOH Oype. 

Vs06paxenuble Ha puc. | JaHHbIe NOKa3bIBalOT Ha MepHOAMYHOCTb B BapHa- 
HH HHTeCHCHBHOCTH KOCMHY¥eCKHX JIyueH B CTpaTocdepe Ha OOeHX IIMpoTax. 
Ha puc. | Takxe BUHO HalMuNe KOppesAUM Pasbl BOJIHbI B CTpaTocdepe u 
1a yYpOBHe Mops. OxHakO amIIuTyLa BOJHbI B CTpaTocdepe B 8—1l0 paz Gombe 
AMIVIHTY bl BOJIHBI Ha ypoBHe mops. IlocmeqHee o3HayaeT, 4TO MCC eLyeMbIe 
JaMH BapHallWH BbISbIBaIOTCA B OOWbWeH CTeMeHH MepBUYHbIMH KOCMHYeCKMMH 
1aCTHUaMu Mavibix sHepruH. M3 aHHbIxX O MarHATHbIX OypAX cielyer, uTO He 
3 KAXKJIOM Culy4uae HMeeTCH CBASb M@XKY BapHall[MAMM HHTeCHCHBHOCTH KOCMHYe- 
“KOTO H3JIYYCHHA WU HaJIMUHeM MarHHTHbIX Oypb. 
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Ilpencrapaser Oombuioli uHTepec HaxoxKeHHe MepHoda MOBTOPACMOCTE 
W3YYaeMbIX HaMH BapWallM KOCMHYECKOTO H3/1yyeHHA. Kak BuqHO 43 px. || 
3a BPeMA H3MepeHHA OOulel MpOMOMAUTEMbHOCTHIO 212 que (Ha wupote 51° 
MOxKHO OTMeTHTS 15 nosynepHoyoB. Ecam MpMHATb, YTO U3-3a HEOMpeeJIeCHHOCTE 

Havavla WHKJIOB YHCJIO TOJTy NepHOAOB ONpesesA 

%o JIOCb HAMH CTOYHOCTHIO OJHOPO Nosy nepHosa, TC 
MpOMOJKUTEIbHOCTh OAHOFO NosynepHosa m0. 
gryyaetca paBHow 215: 15 = 14,3+ 1 quem 
Bowee TOUHOe 3HAYeHHe MepHOa MOxeT OBITE 
HalieHo cJleqyrouluM cmoco6om. 

CoBoKynHOCTbh TOUeK Ha KpHBOM J puc. | 
Oba pasOHTa Ha WMKJIbI C MepHofom T qHen | 
3a KaxkKJblii HHTepBall BpeMeHu T M0 CTpo) 
KAM BBIMMCbIBaIHCb MOC€QOBaTeJIbHO JaHHblé 
OTKJIOH€HHA TO WHAM. GaTeM apHdMernyeckk 
CKJlafIbIBaIHCb 3TH OTKJIOHCHHA MO CTpOKaM F 
MO CTOOWaM MO BCEM IMKJIaM OTJeJIbHO, 34 
nepBble M BTOpble nowynepvosy 7/2. Takum 
OOpasOM HaxOfuslacb Pa3HOCTb CpeHUX oT; 
KJIOHEHHH MEKAY JBYMA Moynepvoyamu o(7)} 
foe? hee I re Ilp stom mytTem cyBura Hayaa oTcueré 

wuksia (B mpefenax 7/2, Hel) BetMUMHDI o(T 
BbIOHpaIHCb TaK, 4TOObl] OHH B KaxX/jlOl 
clyuae HMeJIM MaKCHMAJIbHOe 3HAYCHHE Syaxe 
OueBu HO, IPH ABJIeHHAX MepHOAMYHOCTH 3aBHCHMOCTb 6 OT JT OyJeT aBaTH 
KPHMBy!0 C M@€KCHMYMOM, KOTOpbIi Oy eT HAXOJHTbCA BOJIH3H HCTHHHOTO NepHe 
ga. Ilonyuaroulasca oO HaluMM JaHHbIM 3aBHCHMOCTb ¢ waxc OT 7 NpHBeseHa BH 
puc. 2, re BUAHO, 4TO MakCHMyM 
noyuaetca, Korga 29>T>>28 mye. x 

JjawHble, XapakTepH3yioulMe BOJI- =F 
HY, JlalOuly!1O MaKCHMAJIbHOe OTKJIO- 7 
HeHwe (Ha KpuBolH puc. 2 T= 28,5 5 
Hel) H300paxkeHbl Ha puc. 3 (KpH- A 
Baal). IImaBHaa KpuBan J] (puc. 3) -5 V 0 
W300parxkaeT POpMy TOH 2%Ke BONHDI, 

MOJIYYeHH yio Mocue ycpeqHeHHA TOUeK 
3a TpH WHA (Cc yueTOM cTaTucTHYUe- 
Ckoro Beca, ONpeyemaemoro unCAOM 
H3MepeHH 3a WaHHbIli WeHb). IIpu- eet 
BeJIeHHbI€ § OWMOKM lMpeCTaBJIAIOT 
KBafpaTHYHble OTKJIOHEHHA OT Cpeq- _ 0, 20 
Hero 3HaueCHHA, MOyyaemoro saTpuH 7 
qua. OTmMeTHM, 4TO BOHEI, MOmyya- 
rOuUlHeCA WIA pyrux 3Havennh T, % 
MeHee OTYCTJIMBLI. OTO MOX%KHO, BuacT- WV 
HOCTH, 3aMe€THTb Ha xKpuBoH J/I @ 
puc. 3, nowyueHHoH Jaa T = 27 queit. 

B nepuog cll mous no 29 ox- -§ 

TAOpa 1957 r. u3MepeHuA B CTpaTo- -gl 
cibepe Obi mpovsBegenpht M. A. TIo-  -yb 
MepaHliem HW Ap. ABTopbl coobmaror, 
4TO JJaHHbIC WX IIpesBapHTeJIbHOrO Puc. 3 
aHallu3a YKa3bIBalOT Ha CYL[eCTBO- 
BaHue 27-2HeBHLIX BapHalluli HHTCHCMBHOCTH KOCMHYECKOFO H3JIYYeHHA B CTPa- 
tocdepe (°).[Ipeqcrapaaerca,yTo nyTem yy4lleHnsa MeTOLOB O6paoorKu Hu Nouy4e- 
HHA HOBbIX AHHbIX H3MePeCHHH MOKHO OyeT MpocsieUTb 3a HSMCHeCHHeEM nepuojé 
MCCJICMYEMBIX BapvalluH KOCMMYECKOFO U3/IyYeHUA B CTpaTocdbepe u HaliTu HO- 
BbI€ CBASH 9THX BapHalluli C ABJICHHAMM Ha Cosuue. 
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Puce. 2 


10 


ABTOPbI BbIpaxkaioT OarogapHoctTs II. H. Aremmuny, B. B. Baspesuuy,. 
. T. Bequaxosy, B. A. Tnagpunesy, A. M. VUcrpatosoi, A. ®. Kpacorxuny, 
). H. Komaposy, ®. X. Mouaxopy, HM. K. Mapmanosy u I. B. Uyp6anoson- 
| MOMTOTOBKY alllapaTypbl u mpoBexenua usmMepenuli u E. C. lnoxoson, JI. VU. 
opmany u A. E. UynaKxosy 3a AuCKyccHio MOJIyYeHHBIX Pe3YJIbTATOB. 


@MusuueckuH uHcTuTyT um. II. H. Jledemesa Tloetynusio 
Akayemun HaykK CCCP 24 V 1958 


UHMTHPOBAHHAA JIMTEPATYPA 


Mere iress “lel Cro zrad et Ter: Maps 416 9(1030)2 noes. Ci LT, 
hys. Rev., 55, 429 (1939). 3 E.C. Taoxosa, Tp. HAUWM3MMP, 8, 59 (1952); Usp. 
H CCCP, cep. ous., 17, 136 (1953). 4 HHMHM3MMP, Kocmuyeckue faHHble, MeCSUHbIL 
SOP HIOb, aBrycT, CeHTAOPb, OKTAOPb MH HOAOpb 1957 r. 5M. A. Pomerandz,S. P. 
gerwal, V.P. Potnis, Phys. Rev., 109, 224 (1958). 
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Wokaanp Akaxkemuun Hayk CCCP 
1958. Tom 122, Ne 5 


PHSHK+ 


A. A. KOPUAK u C. HW. CbIPOBATCKHH 


-O BO3MO)KHOCTH NPEMMYWIECTBEHHOrO YCKOPEHHS TAKEJIbBIX 
3JIEMEHTOB B HCTOUHHKAX KOCMHYECKMX JIYYEM 


 (IIpedcmaeaneno akademuxom M. A. Jleonmoeuuem 2 VI 1958) 


B nepBauHOH KOMMOHeHTe KOCMHYeCKHX JIyyeH PaCIpOCTpaHeHHOCTh Ae) 
C aTOMHbIM HOMepom Z, > 2 NO OTHOLIEHHIO K IIPpOTOHaM HM a-YaCTHIaM B CpeyHen 
B 5—10pa3 6ombie kKocMuyeckolH (1), HECMOTPA Ha TO, 4TO TAKeUbIe Apa, NC 
BHJMMOMY, ObICTpee BbIOLIBAIOT H3 COCTaBa KOCMHYECKHX JyYeH W3-3a AepHbL. 
coyapeHut Cc aTOMaMH CpesbI. Ota OCOOeCHHOCT COCTaBa MOXKET ObITb OObACHEH. 
J1H60 MOBBIWICHHBIM COep2KaHHeM 3JIEMeHTOB c Z, > 2 B MCTOUHHKaX KOCMHYE 
CKHX Jyy4eli, mH60 Oomee atdeKTHBHbIM HX ycKopeHveM. HuxKe Ha MpHmep 
cTaTHCTHUeCKOrO MexaHH3Ma ycKopeHua Depmu (7) uccleqyeTcaA BTOpad BO3MOx 
HocTb. IIpu stom Oyler NOKa3aHO, YTO B HCTOUHUKAX KOCMMYECCKHX JIy4eH MOTY| 
CYL[ECTBOBaTb YCJIOBHA, OAFOMpPHATCTBYIOULMe IpeHMyLleCTBeHHOMY YCKOPeHHH 
TAXKEIbIX QJICEMCHTOB. 

IIpu cratucruyeckoM yCKOpeHuuM cpemHee BOs3pacTaHHe NOHO sHeprnl 
-yacTuubl E co BpeMeHeM oMpemeaeTcH BbIPaxKeHHeM: 


= (G)b= VEO. 
rye a = u?/cl; 1 wu —cpelHul MacuiTa6 u CKOpOcTb HEOAHOPOHOCTelH MarHH 
HOO MOJIA, CBA3AHHOFO Cc ABMKymleHca cpeqoH; Mu v—macca u cKOpocTb 2 
CTHILbI. 
Hapsyy c ycKopeHveM wacTHIla HCIbITbIBaeT SHEpreTHuecKHe ToTepH Mp) 
CTOJIKHOBCHHAX C ATOMaMH UH 3JIeKTpOHaMH cpeybl. IIpH yenoBun, 4TO cKOpoct! 
yaCTHIbl MpeBbIlaeT CKOPOCTb I/ICKTPOHOB CpeAbl Ve, BHEPreTHYeCKHE NMOTep 
PaBHbl 
dE. 4me*Z*nL | J 

Sidi aor C 

rye Z — 3apA]l uacTHlbl; 2 — KOHI€HTPallHA 3JIEKTPOHOB B cpese; m — acct 
glleKkTponHa; L —MHOXKHTesb, Cla6O 3aBHCAMLMH OT cKOpocTu yacTuub. Ja) 
-HEPCJIATHBHCTCKHX SHEPrMl MpH ABWKEHHH TAKEOH YAaCTHILbl B HeliTpaJbHO] 
HM MOJIHOCTbIO HOHH30BaHHOM BOJOpoyqe MHOxKUTeIb L pape In (2 mv?/J) | 
In (2,25 mv°/hw,) coorBeTcTBeHHO, rye J —NOTeHUMal MOHM3ANMH BOMOpora | 
= (4 mne?/m)'l2 —mla3MeHHad uacToTa. 
Byer vacTulla yCKOpAThCA WIM HET 3aBHCHT OT OTHOLWIeHNA MOTepbh Hu MIpy 
oOpereHua sHepruu. TIpupapuusas (1) u (2), merKo Haliru moporoByto 9Hepruld 
Ha3bIBaeMy!0 OOLIYHO SHEPrHei HVHDKCKIHH, BbILIe KOTOpOM HaOop sHepruu mpé 
BbIluaeT MOTepH. mpeneOpexkeHHu worapudMuyeckoli 3aBucumocTbio L ot 
‘CKOPOCTH SHEPrMA MHKeKIMH paBHa | 


Ey=1+Vie+ (Mey, ( 
rye y = 2ne*Z*nL/mca. Ipu Oomuimx % KWHeTMUeCKad 9Heprun WexKUT | 
-HEPeJIATHBUCTCKOH OO6IacTH WM paBHa 

ene Zener 


E xu as MmCa 
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Hasuuve Z? 8B ppipaxenuu (4) moKagpiBaer, To SHEprHA MHKeKILMU JJIA 
(HOPOSa4PAHbIX MOHOB Bblille, MOSTOMY YCJIOBMA YyCKOpeHua WIA Hux MeHee 
WaronpusTHbl. Orciofa, Kaszaocb Ob, CaeyeT BEIBOJ, TO BOSHHUKHOBeHHe 
SObITKa TAKEJIBIX 9SJIEMCHTOB B Mpotlecce ycKopeHua HeBO3MOxKHO. OHaKO 
aKO€ 3aKJOYUCHHe HeBePHO, MOCKOJIbKy BbIparKeHve (2), a cJleqOBaTeJIbHO, 
(4) cnpaBeaimBo auub Mp v S}v.; mpH v dy MOTepH MaJIbl WM JIMHelHO 
acTyT c sHepruH (°,*), MocTurad MaKCHMyMa B OG6ylacTH Uv ~ Ue. Tostomy 
HeprHaA MH>KeKILMH (4) HMeeT CMbICJI JIMUIb B TOM CyIy¥ae, eC OHA MmpeBEI- 
IaeT SHeprvio, Np KOTOPOH MOTepH MaKCHMaJIbHbI, T. e. ecuH Exy > 1/.Mo?. 


| MpOTMBHOM cutyuae «, OnpeyeAIoOuee TeEMI YCKOPeHHA, HACTOJIbKO BeJIMKO, 
TO MpHoOperenne sHepruH B MakKcHMyMe Oosbue moTepp. M3 ycaoBua 
xu = 1/.Mv? * ompeyedsercd KpuTHuecKoe sHaueHHe apameTpa «, BBILIe 


OTOporo MOpor WMHXKeKUMH OTCYTCTBYeT, T. €. UACTHILbl yCKOpsIOTCA He3aBH- 
HMO OT HX SHepruv. Oro 3HaueHHe, OUeBM HO, paBHo: 


4re!Z2nL of a, (p)Z? 


tial asc ae yer Wa 


(5) 


1 


Me % (p) = 4ne*nL/mcM,v-— Kputuueckoe 3HayeHHe & JIA TIpOTOHOB; M,y—mnac- 
A lIpOToua. 
_ Hs ppipaxkenua (5) ciezyer BO3MOxKHOCTb Gosee apipekTHBHOrO ycKopeHua 
SOKEIbIX SJIEMeHTOB. B camMoM jlevie, ECTeCTBEHHO MPeAMOJOXKUTb, YTO uacTH- 
bl HaYMHalOT YCKOpATbCA, OOJlaqaa sapayqom Z; = 1-2, coorTBercTByIONuM 
peHMyllecTBeHHOH CTeMeHH MOHH3aWWH B HWCTOUHHKaX KOCMMYeCKHX Jlyueli 
PYMaHHOCTAX, aTMOCcdepax s3Be3 HM T. J.). B uacTHocTu, upa HauaJbHOlt 
ByKpaTHou HonusalnH Aid A> 4 a, (A) = 4a, (p)/A, mostTomy BO3MOxXHO TakKoe 
, 4TO UaCTHILbI C ATOMHDIM HOMepOM OOVJIbLIe HeKOTOporO OyfyT yCKOpsATECA 
€3aBHCHMO OT HX 9HeprHu, Tora Kak yCKOpeHve BCex Oovlee JIerKUX 3aTpy]- 
CHO HaJIM4HeM Nopora HH2KeKUHH. 

Ecum « <a, TO MpW yCKOpeHHM OT TeMJIOBOrO pacnpeesleHHA JOJIA yCKo- 
CHHBIX UaCTHIL OMpelesAeTcA BbIpPaxKeHHeM 


foe) co 


Nig gy “Bad aw ioe Micon piacere pL 6 
No Vxr(kT)? \ ss - ; \ ae > 


Feu 


ye No—nojwHoe unco uacTHi JaHHoro copta; T— Temmepatypa cpeapl. 
lockompky, cormacHo (4) u (5), Exu/RT = a (p) Mpve/2akT > Mpve/2kT x 
Id WOHU3HPpOBaHHO CpeAbl Ve = (3kT/m)'?, TO OTHOCHTeJIbHOe UHCJIO yCcKO- 
CHHBIX UaCTHIL HHYTOXKHO Maio (nopayKka (M,/m)'2 exp(—3M)/2m)). Oro 
HauHT, U4TO IPH YyCKOpeHHH OT TeNJOBOrTO pacmpeeveHMA 4aCTHIbI, [A 
OTOPbIX CYHLECTBYeT MOpor MH2KeKUMH, MpakTHYeCKH He YCKOPAIOTCA. 

Takum 06pa30M, Mp OAMHaKOBOM HavaJIbHOM HOHMS3AILMM CYM[eCTBYIOT YCJIO- 
HA JIA MPeCHMYULeCTBEHHOTO YCKOPeHHA TA2KEJIbIX JeMeHTOB. ByyT wM 3TH 
COBHA COXPaHATbCA MpH MabHelweH MOHUSAaILMM YaACTHUbI B Mpolecce ee 
ckopeHua? Jia BbIACHeHuA STOO Borpoca, cuegqya Bopy (°), Oyqem cunTaTp, 
rO MOTepsx HOHOM OYepeqHOrO, HaWMeHee CBA3AHHOFO 9JIeKTPpOHA MpOWCXOJMT 
ora, KOPa CKOPOCTbh HOHA JOCTHTHET OPOUTAJIbHOM CKOPOCTH STOFO S/ICKTPOHA. 
[pu STOM 3apxaA MOHAa ABJAeTCA (PyHKUMeH ero CKOPOCTH HM paBeH: 

1s 
Ve ZU . (7) 


U% 


le vo = &/h. STO BbIPAaxKeHNe CMpaBeWIMBO BHYTpH WHTepBala CkoOpocTeH 


* Oxcrpanouupys (2) BIOTh JO V = U,, MBI HECKOMbKO 3aBbllacM MOTepH B MaKCHMYMe. 
JaBHeHHe C HMCIONLUMHCA JaHHbIMH [JIA aTOMAPHOrO BOAOpOAa NOKASbIBACT, UTO STO pasJIH- 
le HeBeJINKO. 
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Vo<U<U0L;° H, OYCBUAHO, WaeT 3aBbIWeHHOe SHAYCHHe 3apsAa BHE STOTO MAT 
Basia, MOCKOJbKY Ip U~ Vo ATOM TOJIbKO HaYHHaeT HOHH3SOBATECH H ero 3apar 
MOx*KeT ObITb OOMbINe HayaibHoro Z;; NOwHaA MOHH3AI[HA MpOnCXODNT 1 
u~Zovo, T. &. IpH OOuIbIeli CKOpocTH, 4em aTO CculesyeT us (7). Heo6xoxumo 
YePKHYTb Takx%Ke, YTO YCTaHOB/eHHe PaBHOBecHoro sapaya (7) Mpeznova4r’ 
JOCTATOUHO OO/IbIUOe YHCIO CTOMKHOBEHHH; B PeaJIbHbIX ACTPOPUusHyeCKUX yee 
BUAX MPH MavlOl MJIOTHOCTH H OOJbIIOM TeMMe YCKOpeHHA HOH MOET HECTH 
PAL, MeHbUIMii paBHOBecHoro. TakHM OOpas0M, HCMOJb3yA BbIpaxkeHne 
BO BC€M HHTepBaJle CKOPOCTeH, MbI MOXKEM TOJIbKO 3aBbICHTb 3apAJ, YACTHILbI, : 
3TOMY Halla OWeHKAa apPeKTa NOTePH SJIEKTPOHOB OyeT COOTBETCTBOBAaTb Hi 
6olee 2KeCTKUM YCJIOBHAM. 

Vcnonp3ya (1), (2) u (7), aerko NomyuvTb NO aHaJOrMH C MpeTbIyuHM 
paxkenve Jia KPHTH4eCKOTO 3HaYeHHA TapaMeTpa yCKOpeHHA C YYeTOM yKa3e 
Horo apipeKTa: 


; / F 2 Z ls 
oie (A) = a (p) Ge) “2 - 


Tlo yKasaHHbIM BbILIe MpPHYMHaM 9TO BbIpakeHue MaeT BepxHiolo one 
KPHTHYCCKOFO 3Ha4eHHA & TPH Ve > UyLy IsZ Be oOu1acTH OL DUIL WA Ko} 
Paa cooTBeTcrByeT Temmepatype cpenbr T < 10°24 EL nee (A) MeHpmie &, (A, 4 
u3 (5) HW AOJKHO ObITb 3aMeCHEHO TOCJeHHM. 

Kak cilefyeT 43 BbIpaxeHul (5) u (8), Npemebl sHaYeHHH Mapametpa 
IIpH KOTOPbIX HMCCT MECTO IIPCHMYLKCCTBEHHOe YCKOPeHHe TAXKEMbIX SJICMCHT 
CPpaBHUTeJIbHO Y3KN, HM NOSTOMY B PeaJIbHbIX YCJOBHAX CJTyYahHOe yCTaHOB 
Hue HeEOOXOMMOrO a ObIO Obl MaJIO BEPOATHBIM. OHaKO B CHCTeMe, BKJIIOUa 
wei TasOMarHHTHY!IO Cpey H YCKOpAeMble YaCTHIbI, TO/KeH CYUICCTBOB 
Tpolecc CaMOperyJIMpOBaHHA, B pe3ysIbTaTe KOTOpOrO a C HeOOXOMMOCTS 
nonayeT B 3TH Tpefetbl. B camMoM jJevle, eCJIM B Hayasle mpolecca ycKopex 
a >a, (p), OyAYT YCKOPATbCA BCe YaACTHIbI B paccMaTpHBaemon OOslacTH. B at 
clyyae TOBOPHTb 06 YCKOPeHHH MOKHO JIMLWIb YCJIOBHO: NpaKTHYeCKH OK 
MIpOWCXOJUTb pasorpeBaHhe Cpeybl H ObiIcTpoe 3aTyxXaHHe TYPOYJICHTHBIX J 
X%KeHHH raga. OTOT mpomecc S6yeT MponcxXoANTb WO Tex nop, oka a He CTaH 
HaCTOJIbKO MaJIbIM, YTO YCKOPATbCA OYAYT JIMLWIb TAKEIbIC JJIEMCHTHI, OTHOC 
T@JIbHOe KOJIMYECTBO KOTOPbIX MaJIO, a TYPOYJIEHTHOH 9HEPrHH WOcTaTOUHO J! 
yCKOpeHHA HX JO PeJIATHBUCTCKUX JHEprHh. 

PaccmorpeHHas Ha IpuMepe CTaTHCTHYeCKOrO M€XaHH3Ma BO3MOXKHOCTh Mpt 
HMYLLCCTBEHHOrO YCKOPeCHHA TAKEbIX QJIEMeHTOB COXpaHAeTcA HM WIA pA, 
ApyruxX YCKOPHTe/IbHbIX M€X@HH3MOB, B YaCTHOCTH, AIA MHAYKI[MOHHOTO Mj) 
SKCNOHCHUMAJIbHOM BO3PaCTaHHH MarHUTHOrO NOJIA. OTO NO3BOJIAeT MO-HOBOM 
MOCTaBUTb Mpo6emy (OpMupOBaHUA MepBHYHOM KOMMOHCHTHI KOCMHUCCKHX Ji] 
ye, CCIM paCCMaTPHBaTb ee COCTAB KaK Pe3YJIbTaT TpaHCPopMalluu TAKEN 
QJIEMeHTOB, MOCTABJIACMbIX HCTOUHHKAaMH, MPH AMePHbIX COyapeHHAx C aTOM| 
MH cpejbl. 


| 


@Musnueckui uucTuTyT uM. II. H. Jle6enena Ilocrymusto 
Akaylemuu HaykK CCCP 21 V 1958 
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TPEO®PHSHKA 


H. B. JMBAPU 
Ob H3MEHEHUSAX WBETA CYMEPEYHOrO HEBA 


(ITpedcmasaeno axademuxom B. I. Pecenxosuim 2 VI 1958) 


C Iebio BLIACHeHHA MpHUMHbI U3MeHeHMH WBeTa CyMepeyHOrO He6a Hamu 
II MpPOBEeHb! (POTOSIEKTPHYeCKHe M3MePeHUA pacnpeseneHuaA 2Hepruu cBeTa 
yMepeuHoro HeOa B 3eHHTe HM CfleaHO CONMOCTaBeHHe MOJYYeHHBIX pesyJbTa- 
OB C TeOpeTHYeCKMMH pacueTamH. 

Ha6soJenua mpousBousucb Ha Kameuckom mato, 9 = 43°,2 N, } =76°56’ E, 
7 = 1450 m nay ypopuem mops B nepnoxc 9 X no 1 XI 1956 r. npu nomouu 
DOTOSIEKTpHyeCcKOrO (oToMeTpa, CkOHCTpyupoBaHHoro B. MH. Moposom (4), 
i 7 MHTepcbepeHUHOHHBIX (PHJILTPOB, WeHTPHPOBaHHbIX Ha CJIeMYIOUMe JVIMHbI 
OH: 367; 369; 405; 437; 554; 580 u 593 mu. HaGsmogaemple 3HayeHuA APKOCTH 
IPAKANHCh B AOCOJIOTHIX eMHuWaXx apr/cm® -cek -A c 1 kB. rpagyca Heba 
TYTeM IIPHBASKH K 3Be3aM C NepecueTOM Ha 3Be3y Ksacca Gy. 

BpruvcieHuaA APKOCTH CyMepeyHOrO HeOa MpOUSBOAMIMCh C yyeTOM pacces- 
IMA TOJIbKO NlepBoro NopxsAyKa Avia ccepHyeckoH aTMocdepbl c pacnpelereHHem 
IOTHOCTH, TIpHBeeHHbIM B (7), 6€3 yueTa pespakuuu. ApKocTb He6a J ompe- 
(elaach m0 dopmyue 


[= Tos(1 + cos? ) de \ one ne dh, 


0 


ye J )—9Heprva couIHeyHOrO U3JIyueHHA, Majjaoulad Ha | cm? Ha rpaHuue 
€MHOH aTmociepbl; os — Kos*duuvenT pacceAHHaA uucTOrO Boszyxa; © — yrou 
accedHuaA; dw — BbipesaeMbl Ha HeOe TevJIeCHbIM yroul (B HallleM cyjyyae 
KB. rpaflyc); en — MJIOTHOCTh aTMOc@epbI Ha BbicoTe # Hay 3eMHOM MoBepx- 
ocTb1io; $ — koadPumMeHT NMorioulenuA suarerg BOSYXa; % >, Koodeba nent 
co 
OrIOWLeHHA O30Ha; x = zo\ n(h) ds; x, = \ WEAN) 48> tp 70) \ n (h) dh; 
) 


0 0 ( 
(4) wu n(0)— Neo YacTHy, BO3sqyxa Ha BbICcoTe A kM H Q COOTBeTCTBeHHO; 
1(h) — KOHIeHTpaliva O30Ha Ha BbICcoTe h; ds — aJleMeHT MYTH BAOMb HampaB- 
eH COJIHeYHOrO JIy4a B 3eMHOH aTmocdepe; dh — 9sleMeHT MYTH BAOJIb Bep- 
aka. Vnrerpasbl B BbIpaxkeHHAx via J, X, 1 M ty OpasHCb YHCJICHHO. Ansa 
roli WesH aTMoctbepa pasOuBaslacb Ha KOHI,eHTpHyeCcKve CJIOM TOJIMMHOK OT | 
o 50 KM B COOTBeTCTBUU C TpeOyeMOH TOUHOCTHIO. SHayeHHA KooPpPvUneHTOB 
MU % H pacipefeJieHve O30Ha M10 BbICOTe OpaJIMCb COOTBETCTBEHHO 3 pador (*,*,°). 
CpaBHeHue BbIYHMCeHHbIX 3HAYCHHH APKOCTH C HaOvIOJAaeMbIMH NOKa3bIBaeT, 
TO HHTCHCHBHOCTb HaGvll0qaeMoro CyMepeyHOro CBeYeHHA BO BCeX JWIMHAX BOJIH 
WMMOTO YYaCTKa CMeKTpa JOBOMbHO O/IM3Ka K MHTCHCMBHOCTH pacceAHHOH pa- 
MallMHM MepBoro HOpAKa TOMbKO B MHTepBasle NorpyxkeHH CouHa oT 0 Ao 
°'5. [pu Oonee rmyOokux morpyxeHuAx CouHia Ha0OJaeMble MHTCHCHBHOCTH 
€ HECKOJIbKO MOPALKOB MpeBOCXOAAT BbIUMCJICHHbIe WHTCHCHBHOCTH pacceaHHA 
epBoro mopaAKa, KaK 9TO BUHO Ha puc. |, rye Aah = 440 mp comocTaBule- 
bI HaGOaeMble APKOCTH CyMepeyHOorO HeOa B 3eHHTe (KPeCTHKH) C Teope- 
AUCCKUMU, BbIYHCJICHHBIMA C YyYeTOM paccewAHHA TOJIbKO MepBoro MopAyKa 
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(cnuiommasa siMHua). AnanormuHadt KapTHHa HMe€eT MeCTO H ANA Tpyrux Aw 
BOJIH. OTOT pesybTAaT CoriacyeTcA C PesyJIbTaTOM Xas6apta (°), NpOusBOL: 
WIMM CpaBHeHHe BbIUMCJIEHHBIX 3HaYCHHM APKOCTH CyMepeyHOrO HeOa CO 3H 
HUAMH, MOJIYYCHHbIMH M10 HaGJIOACHHAM Ha MIMKe Caxpameuto (CILIA). | 

Kak BuHO u3 puc. 1, HawHHan Cg @ =8 
yuer pacceAtHUA TOKO NepBoro NopAyKa J 
APKOCTH JlaxKe MeHbUIMe, YeM APKOCTb H 
Horo He6a MIpH norpyx*enuu ComHa Lo = | 
TakuM OOpa30M, MOXKHO CUHTaTb,YTO 
norpyxeHuax ComHita, 6ombuiux 8°,5, pacc: 
Hue MepBoro MopsyKa urpaer mpeneopex 
MaJIY!O POJIb B OOULEM MIOTOKe H3JIyYeHHsA HE 
B 3€HHTe BO BCeX yYaCTKAaX BAAMMOPO CIIeKT] 

Jia XapakTepHCTHKU WUBeTa CyMepeyHe 
He6a MOXKHO HCIMOIb30BaTb, KaK 93TO Jeu. 
Sumentond (’,8), wBeToBylo Temuepaty] 
XOTA ObWIO ObI JIYULIE UCMOIb30BaTb OOpaT 
BeJIMYHHbI IBeETOBbIX TeMiepaTyp. Kak H Ce 
JOBasIO OXAKUMaTb, Ha UCCIe_yeMOM yu4ac? 


#1 esi RS Sh Si s&s 


z 1 | 
SSP I> ag? CHeKTpa HaGsloqaemoe pacmpeyemenue 3H 
o 4% 16° 
Clea eh Gg pes THM He MOXKeT ObITb MpelcTaBIeHO OF 
% 3HayeHHeM TemiepatTypbl. [lostomy Ha6J 
Puc. | WaeMbli yuacTOK CleKTpa pa30uT Ha 


yacTu: nepBaa oT 370 jo 440 My xu BTOT 
or 440 no 600 mp. L[peropaad TemnepaTypa onpefealach WyTeM CpaB} 
HUA HaGslOaeMoro paciipeseieHHA SHEPrHu C MWIaHKOBCKHM pacripesesenne 
BbIUHCJICHHBIM JIA pala TeMMepaTyp. Cpeyquue 3HayeHuA WBeTOBbIX Temnepal 
JWIA ABYX yuaCTKOB CieKTpa MpeycTaBsieHbl B TaON. | (B THICaUax °K). 


Ta6OauWa 


OosnacTb 2° 3° 4° 5° 62 & 8° CN BRU TS A ee |S Nh ile 
370—440 Mu c iu Uithe| eofital i 12 43 1243 13 AWA A|| tle |e.) GA | 
440—600 uu O P20 -pP16 | 24 P24 a 24 PDT 84" 37 317) C7 OMe Te) okay 


| 


Kak BHJHO H3 TAOJIMIbl, WBeETOBaA TeMMepaTypa Jia OOsacTH cneKTpa 44/ 
600 Mp H3MeHAeTCA B 3aBHCHMOCTH OT NorpyxkeHua CouHta nox ropu3o) 
WOCTHrad MaKCHMaJIbHOrO 3Ha4eHHA pH norpyxeHun ComHya oKo0 10°. B ¢ 
Hei 4UacTH CleKTpa (uHTepBa 370—440 My) 9TH H3MeHEHHA MOUTH OTCYTCTBYH 
Takum 00pa30M, MOXKHO CUHTAaTb, YTO 34 H3MCHEHHA B IBeTe CyMepe4uHOrO H 
B HCCJIeyeMOM y4aCTKe CIIeKTpa OTBeTCTBeHHA TlaBHbIM OOpa3omM oa 
440 —600 mp, T. e. O6macTb nonocb Lamon normomenua 030Ha, YTO HaxolM 
B COOTBETCTBHM C pesybTaTamu paodorT (°, *). Sror xe pesysubTaT NoOATBep 
JaeTCA HeMOCpeACTBeEHHbIM CpaBHeHHeM HaGvOJaemoro pacmpeseeHua 9Hep 
C BbIMHCJICHHbIM. 

Ha puc. 2 mpeycTaBlenbl KpuBble pacnpeseenuA 9HeEprun B cmeKTpe cy 
peuHoro HeOa C yueTOM paccesAHHA TOMbKO MepBoro MOpAAKa JIA YHCTOL aTN 
ccbepbi (a), a TakxKe KPUBbIe pacnipeleeHuA, MOJLy4YeHHOTO Cc yueTOM 030HA TI 
oOmleM cofep»kaHuu ero B 1,212 cm (6) u 0,400 cm (4). Ha6smozaempie 3HaueHt 
APKOCTH OTMeYeHbI KpeCTHKaMH. Kak BuHO 43 rpatbHKOB, Ha6JOJaemoe ps 
TIPeeICHHe SHEPrHM B OYCHb CHJIBHOM CTeEMeCHH 3aBHCHT OT MOFOULeHHA 030 
B novroce Hamton. [Ipu norpy2xkenuax Comnua B 2 u 4° Ha6s0qaemoe pacmpe, 
JIeHHe SHEPIHH OKa3zas0Cb OJIMAKe BCerO K pacipeseeHuIo sHeprHnn, COOTB| 
CTBYIOWleMy OOWeMy COepxaHMio O30Ha B 4 mM. IIpu norpyxenuax, Oombut 
6°, HaOOJaemble 3HaYeCHHA APKOCTH, KaK YKa3bIBaJIOCb BbIUe, He MoryT mpé 
CTaBIATbCA TOMbKO paccesxHHemM NepBoro nopalKa. Ilostomy Ha cooTBeTcTBy 
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HX KPHBPIX PaclipeeIeHHA SHEPTHH HaGIOMaeMble APKOCTH OKasbIBalOTCHT 
[AYHTeCJIbHO BbILUe BbIUMCJICHHBIX. 

_Alpyroli xapaktepucTuKoit uBeTra cymMepeuHoro Hea MoxKeT CJLY2KHTb OTHO- 
CHHC HHTCHCHBHOCTH M3/Iy4eHHuA B BYX yyacTkax cmekTpa. OrHomenne JBYx 
JHOXPOMATHYECKHX WHTCHCHBHOCTelt CBeTa CymMepeuHOrO HeGa MOUTH He Me- 
1eTCA B TeYeHHe BCeroO CyMepeyHOrTO Mepu- 
la, CCIM OHH BbIOpaHbl B yuacTKe cmekTpa, 
OOOJHOM OT NOriouleHua O30Ha. B KauecTBe 
uMepa Ha puc. 3 kpyxXouKaMH NOKa3aHbl 
fauveCHHA OTHOIWICHHA HHTCHCHBHOCTH I[367/1497 
iq 367 u 437 mp. J[pyraat kapruna umeer 
eCTO, ECJIM OHA H3 WWIMH BOJIH NpHHaexkuUT 
jnoce Iamou, uTo BuyAHO u3 puc. 3, rye 
JECTHKAMH OTMECUCHbI HaGOaemMble OTHOLMIEe- 
i Ig3;/I5g59. B 9TOM Cayyae OTHOMeHHe 
IeHb CHJIbHO MeHseTCa. KpuBaad 3aBHCHMO- 
M STOO OTHOWEHHA OT NorpyxkeHua Conia 
meeT MAKCHMYyM BOIM3H 10°, TO Haxo_UTCA 
COOTBeETCTBHH Cc pesyibTatamu WV. A. XpBo- 
wkopa, E. MW. Maruga, A. A. Iy6uua (2°) 
T. T. Merpermupusau (11), nmolmrBepskeH- 
IM Hamu (!*). PaccmorpeHue TeopeTHuecku 
IYHCJICHHOTO XOjla 3TOFO OTHOIWeHHA mO0Ka- 
IBAeT, YTO OH OOYCJIOBJICEH MOrIOWLeHHeM 
OHA. 

Ha puc. 3 mpescTaBuieHbl BbIYHCJICHHBIe 
JHBLIE JWIX OTHOLWICHHA WHTCHCHBHOCTeH 
ao/15<0 MIA YACTOTO BO3LYXa (2) UM QA aTMO- 
JEPbI C O3OHOM IPH OOM COsep2xKaHHH O30HAa 
0,212 cm (6), 0,300 cm (¢) u 0,400 cm (2). Kak BugHO u3]j rpaduKa, 
\OOaeMbIH XO OTHOWICHHA HWHTCHCHBHOCTeH COOTBeETCTBYeT COjlepxKaHHlo 
oHa B 0,400 cm, To cormacyeTcH C pe3YJIbTaTOM, IpeACTaBJICHHbIM 
1 puc. 2. PaccmorpeHHble OTHOWICHHA MHTeHCHBHOCTeH CyMepeuHOrO H3avlyye- 
id B CHJIbHOM CTeNeHH 3aBHCAT OT COJep2xKaHHA O80HA, YTO MOXET ObITb HCMOVJIb- 

30BaHO WIA OlpewevieHHaA cosepxKaHua 
tu/ ‘sg 030HAa B 3e€MHOH aTMOocdepe BO BpeMA 
cyMepek. OjtHako HaOi0qaeMbId xO OT- 
HOWeHHA APKOCTH CyMepeuHorO HeOa CO- 
OTBETCTBYeT BbIUHMCJICHHOMY TOJIbKO IMIpH 
norpyxeuuax Conia B 8—9°. IIpu 6omb- 
MX NMorpyxeHuax CouHwa Hadsoaemple 
3HaYCHHA MeHbIMe BbIMHMCJICHHbIX. OTO M0- 
Ka3bIBaeT, YTO TIpH NorpyxkexnuAx Cosa 
B 8—9° cyMepKH B 3€HHTe Mpekpalllaiorca 
WM HaCTyNaeT MepexOJHbI MepHo OT cy- 
Mepek K HouH. Peskoe mayeHue HaOuII0- 
JaeMbIX 3HAYCHHH paCCMaTPHBaeMbIX OTHO- 
IWeHHH pH OoubIWUUX NorpyxeHuax ComHwa 
Puc. 3 ompeyesAeTcaA TEM, YTO B YCJOBHAX HOUN 
HHTCHCHBHOCTb B 2XK@JITO-3eJIGEHOM yu4aCcTKe 
leKTpa mpeoGlaqaeT Ha MHTeCHCHBHOCTbIO CHHero yuacTKa CrekTpa. B ycwo- 
(AX PAHHUX CyMepeK HaGOfaeTCA OOpaTHad KapTHHa — HHTCHCHBHOCTb B CH- 
IX JIyYaX MIPCBOCXOAMT MHTCHCHBHOCTbh B Kpacubix. Takum OOpasom, cileqyeT 
uTaTb, uTO CYMepKH B 3CHHTe OKAHYMBaloTCA MpHMepHO pu 8—9°. Ilepnoy 
9 no 14° MoxKHO CUHTAaTb NepeXOMHbIM NepHosom oT cyMepek kK HouH. Ilocae 
° COMHEUHOFO NOPpyXeHHA HaUHHAIOT YCTaHaBJMBaTLCH HOUHbIe YCJIOBHA. 
Ha6smoyaemplii XapakTep pactipeseseHuA SHeprun B CIieKTpe CymMepeyHoro 
6a OO yCIOBeH He TOJIbKO HaIMYHeM O80HA, HO TakxKe OOWMMM XapakTepOoM 
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MOPIOULeHUA CBeTa B 3eMHOM aTMocdepe. B yacTHOCTH, OOuIbLIOe 3HaveHHG 
cbopMupoBaHun HadwlOfaemoro cieKTpa CyMepeyHOroO He6a HMeIOT BBICOTHI T 
Ha3bIBAeMBIX CYMePeCYHBIX Jyuel IA pasMMUHIX JVIMH BOJIH. Kak BUJHO | 
puc. 4, re MoKasaHa 3aBHCHMOCTD BBICOTbI SppeKTHBHOTO CyMepeyHOrO JY 
oT morpyxkeHua CouHia WIA pase 
HbIX JWIMH BOJIH, pH MaJIbIX MOFf] 
*KeHHAX Cosa Pa3Hulla B BbICOT! 
aspibeKTHBHOrO CyMepeyHOrO Jy4a 
370 u 700 mu gocturaeT 20 xm. I. 
CKOJIbKY B OJMH HM TOT Ke MOME& 
aipeKTHBHbIM CyMepe4uHbIH yu 
KOPOTKHX JWJIMH BOJIH OKa3bIBae 
BbILIe ye WIA Goee JIHHHOBC 
HOBOrO H3JIYYeHHA,  CIeKTPaJIbFy 
pacnpefemteHue OJKHO XapakTef 
30BaTbCA HH3KOH HHTCHCHBHOCTbE 
KpalHeM CHHeM yuaCTKe CieKTpa | 
cpaBHeHuio C paciipeyemenueM, 
OTBeYCTBYIOIILMM PpeJIeeBCKOMY ol 
Cea HHIO. 
Tak Kak pH BO3pacTaHHH OFZ] 
Kenn ComHWa pa3HOcTb B BbICOT 
5 39(PPeKTHBHBIX CYMePeyHBIX JY 
OG 26 6 8 TR 16 ae yMeHbllaeTCa, YTO HJWJIKOCTpHpyel 
G, puc. 4, OTHOCHTeIbHad WHTeHCH 
Puc. 4. Bricota cyMepeuHbIX JIyyel IA pa3- coeeetinipmigcn Meme ee 
JIMUHBIX JJIMH BOJH B 3aBHcHMocTH oT Norpy- BOEACTBHE ero AOJKHBI BOS} 
enna Comnma. 1 — A= 370mMp, 2— 440 mu, CTaATb PaCCMOTPeHHbIe BbIe OT 
38— 500 my, 4—580 mu, &— 600 Mu, WeHHA WHTCHCHBHOCTH B CHHHH) 
6 600mm 00 ate YKEJITO-3EJICHBIX JIYYaX. 
Ilpu aHanu3e onTHYeCKUX CBOMG 
3€MHOH aTMOC(epbl CYMePeUHbIM MeTOJIOM cCJIeLyeT YYHTbIBATb, YTO JY P 
JIMUHBIX JJIMH BOJIH B OHH MW TOT K€ MOMCHT JlaloT HHOPMalHIO O pa3sJIHuEl 
YPpOBHAX 3eMHOH aTmocdeppl. Kpome Toro, HYKHO MMeTb B BUY, YTO WMpH 
CYMepeuHOrO JIy¥a PasIHUHa JIA PpasJIMYHBIX JVIMH BOJIH. B 3sTOM cMbICe mp 
NOUTHTeJIbHee CHHHE VU, WIA KOTOPbIX CYMePeCYHbIM JIYY 3HAYHTeEIbHO Y 
yeM [JIA KpaCHBIX. 


ActpocdbusuueckHit MHCTHTYT Iloctynusto 
Akayemun Hwayk Ka3sCCP 28 V 1958 


UMTHPOBAHHAS JIUTEPATYPA 


_ 1B. UM. Mopos, Acrp. xypu., 33, Ne 5, 717 (1956). 7C. W. Allen, Astrop) 
sical Quantities, London, 1955. °T. Bau ge Xoact, Armochepp 3eman u 


Ba, ArmociepHsii o30n, Vaz. Ai CCCP, 1951 © PS. Joti ann 
JD: Pureell, R. Tousey, KY’ Watanabe OJ:5 Geophys eke aan 
NOES? £57 1S62)2 VRB ORME EE Gen sE. “Opte-Sce, Am: 43:eNe 2--iirs (198 
“K. Bullrich, Ber. Deutsch. Wetterdienstes, Ne 4 (1950). ®E. V. Ashbud 
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Hoxuann Akagemun nayr CCCP 
1958. Tom 122, Ne 5 


BHO@H3HKA 


r. f. THHAKOB, M. A. APCEHbEBA u IO. C. BOUAPOB 


OSPACTHbIE OCOBEHHOCTH B CTPOEHHH CEMEHHHKOB OBE3bA9H 
WM WX PEAKUHA HA HOHHM3HPYIOLWIEE OBJIY WEHHE 


(ITpedcmaeaeno axademuxom HM. H. Il maavzaysenom 24 V 1958) 


Hsyyenue 3akoHOMepHOcTel paquoreHeTuyeckoro aipekTa Ha YeOBeKa CoO- 
PaBJIAeT OJHY U3 MePBOCTeNMeHHbIX 3alay COBPeMeHHOM HayKH. 

JjanHaa padota mpecieqoBala Web yCTaHOBHTb PHCTOIOrMyecKHe H3MeHe- 
WA, MpOHCXOJAWWe B CCMeCHHHKaX OOe3bxAHbI — XKHBOTHOTO, HaMOouee G6uIH3- 
OrO B 3BOJIIOIWMOHHOM OTHOLICHHH K YeJIOBeKY,— MO MeHCTBHeM pa3JIMUHbIX 
03 HOHH3Hpylollero H3/yyeHHA. 

CeMeHHHKH Jia MCCIEOBaHHA ObIIM MOyYeHbI OT OOe3baH Macaca mulatta 
hesus) Kak HOPMAaJIbHBIX, Tak H OGJTYYeHHBIX, 3AOUTbIX Ha CyxXyMCKOM MeqHKO- 
wouornueckou cranuunu AH CCCP u B Muctutryte no u3yy4eHuto NOJMOMHSINTA. 

Beero Opblio uccsieqoBaHo 47 ocoGel pa3HbIX BO3pacTOB: 


Bospact, set | ai 3] 5 tg 40 


aS 
Hopmambupie oOesbaubt 6 11 12 7 
OéduyuenHble OOe3baAHBI 2 1:°— 2 


2- — ~~ 2 

O6.s1y4eHHe MpOBOAMJOCb PeHTTeHOBCKUMH JIYYaMH Mp CyIeELYIOULMX YCOBHAX: 
anpsaxkeHue 190 kB, cua TOKa 15 Ma, cbusbTpyt | mm Al + 0,5 mm Cu, pacctos- 
We, paBHOe ABOMHOH WWIMHe TyJOBuUa »2uBOTHOrO; o3a or 150 go 500 r. 

Cemenuuku dbukcupopanucb B 10% cbopMaiuHe. SanuBka —B napaduH. 
Kpacka lpelapaToB —TremMaTOKCuJIMHOM Taiifenraiiua, Maliepa u mo Peb- 
HY. 

Bauly mloxol W3y4eHHOCTH CTPpOeCHHA CeMeHHHKOB O6e€3bxAH MbI CYHTaeM 
COOXOJHMBbIM H3JIOXKeHHIO pe3yJbTATOB OOJYYeHHA MpesnoclaTb onMcaHHe 
PpoeHua cemMeHHuka Macaca mulatta, B HOpMe. 

CemMeHHbIe€ KaHaJIbiibl O6e3baH I1-seTHerO BO3pacTa TpecTaBAIoT Cobol 
WIOMIHbIC SIMTeMaJIbHbIe TARKU 6e3 MpocBeToB, AHamMeTpom 50,6 pu (puc. 1a). 
fepMatorenes oTcytcTByeT. KjerouHbli COCTaB KaHaJIbIleB MpeAcTaBseH KJeT- 
aMH TepMHHAaTHBHOrO SMMTeIMA WM roHOWMTaMu. TOHOMMTb! — KpyNHble KJeT- 
A, OKPYrloli POPMbI, paccesAHbI CpeMH MaCCHI KJleTOK repMMHaTMBHOFO 3mHMTe- 
ux. Lluronma3Ma FOHOMMTOB BCerga CBeTad HM CMaOO OKpallMBaeTcA BCeMH 
pacuTenamu. PacnosaratoTcd TOHOMLMTE! OObIWHO MOOMMHOUKEe y CTEHOK CeMeH- 
IX KaHaJIbleB, PPaHHI{bl MX OTYETIMBO BUAHbI, BCTpeyaloTcA OHM C YaCcTOTOH 
roHountT Ha 14 xeroK repMuHaTHBHOrO suuTemIMA. J[MameTp sAep TOHOMMTOB 
aBeH B CpejtHem 7 1. Cpe neTesIb C€MCHHBIX KaHaJIbIleB YaCTO HaXOJATCA 
TPOBKH HHTePCTHIMaJIbHbIX KJICTOK. 

Y 2-neTHux O6e3bAH CTPyKTypa CCMCHHHKa MOUTH HHYeM He OTMYAeTCH OT 
KO xe y l-nerHux. CemMeHHbIe KaHaJIbUbl 31eCb TakxKe PaCMOJOACHbI OYCHb 
NOTHO, HO JMaMeTp HX HeCKOIbKO Gombe MB CpesHem paBeH 51 —83 }». Crenku 
‘MCHHBIX KaHaJIblleB COJepxKaT Te %Ke KJICTKH, YTO HM CeMeHHbIC KaHaJIbIIbl 
JIeTHUX OcoGeii. CnepmaTorenes orcyTcTByeT. B ceMeHHbIX KaHaJIbllaxX HauH- 
aeT chopMupoBaTbes mpocBer. ToHomuTbl MMeioT TakOe 2%Ke CTPOeHHe, Kak H 
cemeHHukax 1-jleTHHX OOe3bHAH. 
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Y 3-neruux oco6eii Wuamerp CeMeCHHBIX KaHaJIbIleB, HECKOJIbKO YBeJIHY 
Baerca M B cpeguem papen 54,5 ». CnepmaTorenes orcyTcTByer. Cpequ ayep rep 
MMHaTMBHOFO 3IMTeIMA OTMeYaeTCH HekOTOpad uddepenWMaluA: Mp yBeu 
YeHHH pa3sMepoOB OAHH Apa CTaHOBSATCA OOslee OKPYTVIbIMH, a pyre coxpaHAK 
HelpaBHJIbHylO, Yallle WHpaMufabHylo dopmy. YBeMYeHHe PasMepoOB Ae 
B C€MCHHOM SIMTeIMM Mepey MOJOBbIM CO3PeEBaHHEM OTMe4aJIOCh Tak2Ke B CeMe? 
HuKax uenoBeKa ('). B cemeHHHKax 3-JIeTHHX OOe3bAH HaOJOMaeTCA MaCCOBay 
ylereHepalua TroHOWMTOB (puc. 16). Aapa Werenepupytoulux TOHOWHTOB OKpallll 
BaloTCA PeMaTOKCHJIMHOM B YepHblii WBeT. HopMaJIbHbIX TOHOIWMTOB CTaHOBHTC| 
MeHblIUe, MpuMepHoO | Ha 49 KueTOK repMHHATHBHOTO SMHTeINA. 

CemMeHHMKH 4-JIeTHHX OO6€3bHH OTJIMUAIOTCA, Tipexye Bcero, MO BeJIHYUHH 
yluaMeTpa CeMeHHBIX KaHaJIblleB, KOTOpble JocTuraioT B cpefzHeM 110 p. Kanab 
CJIOXKCHbI U3 OOMee MEJIKUX TEPMHHATUBHBIX KeTOK HM roHOWMTOB. J,ereHepall 
TOHOWHTOB MpokosKaeTca B elle GoubueH cTreneHu. B CeMeHHBIX kaHaJIbllé 
HaYMHaIOT YeETKO OOOCOGJIATLCA BbICOKHe KJeTKH CepTouH H ClepMaTOroH 
C IWIOTHbIM OKPYTVJIbIM ApoM. Y HeKOTOpbIX OcOOel 4-sleTHErO BOSpPacTa B OTe 
HbIX yuaCTKaX C€MEHHbIX KaHaJIblleB BCTpeyaloTcA chepMaTouuTb! | nopsAyK 
W flake (B p@MKHX Cyyadx) OMMHOUHbIe CNepMaTO3OHAbI. CileqOBaTeJIbHO, Nef 
Bbl€ IPH3HakH HauWHalouseroca ChepMaToreHe3a MH NOJOBOTO CO3peBaHHA OOHE 
pykuBaloTca y OOe3bxaH 4-leTHerO BO3pacTa. | 

Y 5-eTHUX O6e€3bAH ClepMaToreHe3 yCHJIMBaeTCA MH BHYTPeCHHAA CTPyKTYP 
C€MCHHMKOB OTMUAeTCH OT CTpyKTypbl 4-sleTHUX OcOOel (puc. le). Cnepmar 
reHe3 HJeT BO BCeX KaHaJIbllax, a BO MHOFHX H3 HHX HMEIOTCA CepMaTOSOH AH 
O6uaa WIMHa CNepMaTO30HJa OGe3bAHbI B CpeHeM paBHa 61,8 p, WiMHa roo 
KH C wehkol 7,2 u. [lutaroume KieTKu CepTouu BbIABJIAIOTCA TIaBHbIM OOpasoy 
NO CBOHM KJIMHOBUAHIM WIM TMpaMHJlaJIbHbIM ApaM, OOpallleHHbIM BeplwunHamM 
BHYTpb KaHaJblla. Bpicota Takux ajflep WocTuraet 12—14 pw. Slapa cepTosueB 
KJICETOK XapaKTePH3YIOTCA CBeTJIOH OKPaCKOH, KPYNHbIM APbILIKOM H OTXOJ 
IMMMH OT HerO HHUTAMH XpOMaTHHAa. 

CeMeHHble KaHaJIbIbI 7-JIETHUX OOe€3bAH B QuameTpe JocTurarwT 219—280 4 
Bo Bcex CeMeHHbIX KaHaJIbllax HJeT AKTHBHbI CnepMaToreHe3. Mutrepcruunas! 
HOH TKaHH OUeCHb MaJIO. 

Hak, 10 HaluHM JaHHbIM MOJOBO3peocTbh y camuoB Macaca mulatta HacrTy 
maeT B Bo3pacre 4—4 1/, jleT, no JjaHHbIM BareHen wu Cumncon (?) —B BO 
pacte 3—3 1!/, ser. Takoe pa3IMune, BOSMOXKHO, OOBACHAeTCH TEM, UTO amMep 
KaHCKHe aBTOPbI HCC/IeEAOBaIN OO€3bAH H3 NHTOMHNKA, Pyle B TeyeHue 6 sleT pa 
BOAMJICA HHOPHAMHT H Pe, BO3MOXKHO, HCXOAHbI MaTepHad OTIMYaICA Gon 
PaHHHM MOJIOBbIM CO3peBaHHeM. OOe3bAHbI, H3YYCHHbIE HAMM, MOJYYeHbI 4 
WHKUX Nonyiawun (Kuraii). 

Tlogonbirublii MaTepva CocTosI u3 AByx rpynn: I rpynna BKsmouasa O6e3baF 
OOJIYYCHHBIX B HENOMOBO3peNbI nepuog; I] rpynna — o6yyeHHbIx B NOJOBC 
3pemom cocToaHuH. TucTonormyeckad CTpyKTypa Ce€MeHHHKOB O6e3bAH, OO 
YeHHBIX B PpaHHeM Bospacte (I rpynna), xapakTepH3yeTCA 3HaUHTEJIbHBIM CXOJH 
CTBOM CO CTpOCHHeEM C€EMCHHHKOB HOPMAJIbHbIX O6e€3bAH JO NOMOBOrO cospeBaHust 
Cnepmatorene3 B HHX oTcyTcTByeT. J[vaMeTp CeMCHHBIX KaHaJIbIeCB HeCKOUIbK( 
HWKe, YM B KOHTpoue (36 pL). 

CemeHHHKH O6e3bAH, OOJYYCHHBIX B BO3pacTe 2 seT, HO 3aOuTHIX Yepes 2 ra 
Ha, XAPAKTePU3yIOTCH ACHHXPOHHOCTLIO pasBUTHA KaHaJblleB (puc. 2a). Cnepy 
MaTOreHe3 OTMeYaeTCA PeAKO, TOIbKO B OTJ@JIbHbIX KaHabuax. B Kanauy 
Wax, Te ClepMaTOreHes OTCYTCTBYeT, BCTpeyaloTCA TOHOWHTHI. TakKuM OOpa30M 
oOy4eHHe O6e3baH B BO3pacTe 2 JeT BBISbIBaeT 3aepxKKy B pasBuTHi 
C€MCHHBIX KaHaJIblleB, UTO MOATBepxKaeTcH Tak2Ke JaHHbIMA Apyrux aBTal 
pos (?). | 

Puctooruuecknii aHaiv3 CeMeHHHKOB O6e3baH, OOJIYYCHHEIX B nlOOBO3pe 
JIOM COCTOAHHH, NOKasaJI MHYIO KapTHHy. Tak, Hampumep, y camua Ne 1, no 
JIY4HBIUerO HaHMeHbIUy!0 Lo3y O6syueHua (150 r), BO Bcex KaHasbIax cemeH! 
HHUKOB HaOvlOZaeTcaA CrepMaTOreHes HM HMEIOTCA BCe CTaMH CO3peBaHHA KseTOKi 
BKJNOUaA ClepMaTOsOH{bl. OHaKO J\MaMeTp CeMeHHEIX KaHaJIbieB (156 1) 3Hai 
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Puc. 1. Cemenuuk Macaca mulatta p HopMe. a — |-neTHaa oGe3pbaHa, 60X ; 6 — 3-neTHaA 
oOe3baHa jlereHepauna roHouuTos, 600 <; 6 — 5-neTHas o6e3baHa, 60 X 


Puc. 2. Bananue pextrenosckKoro o61y¥eHHA Ha CTpoeHve cemenHuKa y Macaca mulatta. 
@ — aCMHXPOHHOCTbh pa3BHTHA CeMeHHbIX KaHadbles 60 X; 6 — RereHepauua sep, 
900 X 


JAH,% 1. 122, Ne 5, TuHakos, ApceHbespa u Bouapos 


IMTCIbBHO MCHbINe AHaMeTpa KaHaJIblleB HOPMAJIbHOH 7-s1eTHEl OOe3baHbI (219— 
280 1). 

B cemennukax o6esbanp No 4 (n03a 450 T) cnepmMaToreHe3 HaGvlloqaerTcs 
8 OTHCIBHBIX KaHaJIbllax, YaCTO BCTpeyaloTcA MMKHOTHUECKHe Apa Merenepu- 
POBaBIMX KeTOK (puc. 26). J[uamerp CeMeHHBIX KaHaJIbUeB B CpeyHeM paBeH 
roubKO 130,4 ». Takum o6pasom, Oonbimasa 03a OOw1yueHuA IIpHBeJla K pe3KOMY 
STCTABAaHHIO B PaSBHTHH %Kee3bl MH K Oolee pe3KUM HapylIeHHAM CmepmaTore- 
1e3a. 

B cemenHnkax o6esbxupt Ne 9 (no3a o6yuenua 500 r, noru6ma yepes roy, 
1OCNe OOYYeHHA) CepMaTOreHes OTCYTCTBOBA, OOMbIIMHCTBO KaHaJIblleB UMe- 
10 OAMH pA sep KeTOK CepToum, HaOOLalacb MOJIHaA CTepHJIbHOCTb B Ce- 
MCHHOH 2Kevle3e. 

¥Y o6espsanpl Ne 23, o6uyyennoli yzosoli 400 r u 3a6urof na 11 menb nocne 
OYYCHHA, WMaMeTp CeEMeHHBIX KaHaJIbIeB paBeH B Cpeguem 145,8 ». Bo mHorux 
KaHaJIbUax HaOJOMaJICA BHeWIHE HOPMAaJIbHbIi CnepMaToreHe3, HO MMKHO3 u 
DaSPYIWeHHe Aep ObiJIM SHAYMTEIbHO YCHJIEHbI 10 CpaBHEHHIO C TeM, YTO HMeJIO 
mMecTo y camila Ne 4. Xopomio Obi BUAeH YaCTOKON KeTOK CepTouH, YKa3bIBalo- 
WH Ha 3anyCTeHue CTCHOK HEKOTOPbIX CeMe€HHBIX KaHasbueB. Bce 9TO TOBOpuT 
96 OCOMeEM Pe3KOM HapylweHHH Mpollecca cnepmaTorenesa. 

TakuM o6pa3s0M, B NOCTHaTaIbHOM pa3BHTHH CeMCHHHKOB O6e3baH 
JaZIHYAIOTCA TPH NepHosa: 1-H nepuoy oxBaTbiBaeT BOspacroT 1 jo 3 mer. Ce- 
MC€HHUKH B 3TO BPe€MA COXpaHAIOT MaJIO AnddepeHUMpOBaHHbIi xapaKkTep. Cren- 
<M KaHaJIbIeB COCTOAT H3 FEPMMHATHBHO"O SMMTEMUA HW FOHOWMMTOB. 2-H mepuo,— 
oT 3 Qo 4 eT. XapaxTepusyerca maccoBoli Merenepatiueli ronowuTos. Kananp- 
[bl ObICTpO yBeIHUMBalOTCA B pa3mepe. B HeKOTOPbIX KaHaJIbllax MOABJAIOTCA 
mepMaTounTbl | nopayka. OTOT nepvoy ABJIAeTCH HayaJIOM NOMOBOrO CO3peBa- 
ima. 3-H nepHox —Bospact or 4 eT u cTapuie. CemeHHUKH MMeIOT Jeq:)HHHTHB- 
Tyto cTpyktypy. B kaHastbuax ueT MHTCHCHBHbI CnepmMaToreHes. Takum oOpa~ 
30M, 3-H NepHO CBA3aH C HaCTYMIe€HHeM MOJIOBOM 3peOCTH. 

Camubl, O61yYeHHbIe B MOMOBO3peoM cocTosHHM o30H oT 150 yo 400 1, 
fepes Ba rojja nocwie OOJYYeHHA BHELUHE BbIABJIAIOT HOPMAJIbHBIM XOJ cnepMa- 
roreHe3a, XOTA H B MX C€MCHHHKAX 3HAYHTEJIbHO uallle, UCM B HOPMEe, BBIABJISI- 
OTCA MHKHOTHYeCKHe JlereHepHpyroulMe spa. 

Y CaMIOB, OOJIYYeHHBIX JO HACTYMIE€HHA MOJIOBOH 3peJIOCTH, T. e. B BOSpacTe 
) eT, ClepMaToreHes Yepe3 Ba roa NO CpaBHeHHIO C HOpMOH 3ameqvieH. B ce~ 
ACHHbIX KaHaJIbllaxX OOHAPYyXKUBaeTCA OOJIbINOe KOJIMYeCTBO MHKHOTHYCCKHX 
Ilep, BCTpeyaioTca CyyaH ACHHXPOHHOCTH B pa3BHTHH CeMeHHbIX KaHaJIbIleB. 
Tosa c6yuyeHua cBpmue 450 r BbIsbIBaeT y OOC3bAH NOJHY!O CTEPHJIbHOCTh. 

TakuHM O6pa30M, HOpMaJIbHad CTPYKTypa CEMCHHHKOB MOCcye OMHOKpaTHOrO 
Omlero OGstyyeHuA Wo30H 150—400 r He BOcCTaHaBJIMBaeTCA MOJIHOCTbIO [axe 
MYCTA J[Ba roja nocie peutrenusanun (*). Hexoroppie BpesHble NoceACTBHA, 
SbISBAHHbIC MOHH3HPYIOULMM H3J1YYeHHeM, MO-BUAMMOMY, OCTaIOTCH Ha BCIO 
KH3Hb 2KHBOTHOYO. 


MuctutyT Ovodu3uku Ilocrynuso: 
AkajlemuH HayK CCCP 23 V 1952. 


IMTHPOBAHHAS JIMTEPATYPA 


WEG a Suid enya AlnaaNeY. Acad. Sci. 55, 4,609. (1952). 22.G. Via a Weas 
fnen, M. Simpson, Anat. Rec., 118, 2, 231 (1954). *®M. Salvin, J. Nat. 
Aed. Ass., 48, 2, 79 (1956). 47. T. Tuuaxkos, M. A. Apecenbes a, LAH, 122; 
fo 4 (1958). 
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Jloxnaynn Akagemun nayr CCCP 
1958. Tom 122, Ni 5 


BHO®HSHK, 
H. H. WATHPO, E. M. BOUAPOBA u H. H. KY3HELOBA 


3CTPOrEHbI HW ECTECTBEHHAA PAXHOUYBCTBHTEJIBHOCTb 
MbIWWEM 


(IIpedcmaeaeno axademukom JI. C. Lmepx 29 V 1958) 


IIpu u3yyeHun cnoco6oB OvOJIOrMueCKOM 3aL[MTbl MJICKOMMTAIOMIUX OT 10! 
Bpexkjlaiollero JelCTBHA HOHHSHPYIOUMX H3JyYeHHH OblIO MOKa3aHO, YTO BB 
JI@HHe MbIIlaM 3a HECKOJbKO Hell AO OOJYYeEHHA ICTPOTeHHbIX BelLeCTB 3Had 
T@JIbHO TMOBbIMAeT PaMOpesHCTeHTHOCTb XMBOTHHIX (1 °). YcraHoBseHHe STOT¢ 
(pakTa CeaIO 3AKOHHbIM MOCTaHOBKY BOMpoCa O POJIH SCTPOFeHOB B eCTECTBEH 
HOH pPpaHOUYBCTBUTEIbHOCTH MbILUEeH. | 

BbIsCHeHHe HaSBaHHOrO BOMpoOca MpeACTaBAeT HECOMHEHHBIM MHTepec yrK4 
10 OMHOMY TOMY, 4TO JO HaCTOAMerO BpeMeHH B paMOOuOOrHH OTCYTCTBYO) 
HeOOXOJIMMBIe CBEEHHA OO 9HAOFeCHHbIX (PakTOpaXx, YUACTBYIOWHX B ONpesesenHy 
YPOBHA paJMOUyBCTBUTebHOCTH TOTO WIM HHOFO Bula MJICKONHTAarOWHX. 

Vmetoulveca sIMTepaTypHble JaHHble Kak Obl MOJIOAKUTeCIbHO PellaloT MOcTasB 
JICHHbIM BOMpOC, YKa3bIBad Ha U3BECTHOe BJIMAHHe ICTPOFeHOB Ha eCTeCTBEHH 
paHOUyBCTBHTeEJIbHOCTh 2XHBOTHbIX. Tak, OOHapyxKeHHad B pxAye 9KCMepHMeH 
TOB OOJIbINaA PaHOPe3HCTEHTHOCTb CAaMOK MbIIUel MO CpaBHeHHIO C CaMIlaMi 
TpakTyeTCad Kak YKa3aHHe Ha 3allHTHOe JelicTBHe 9CTporeHoB caMmoK. B 9To! 
*Ke MWlaHe paCCMaTPUBaIOTCA Pe3YJIbTAThI UCceqOBaHUl JlIanrenyopda u Koxa (43 
MOKa3aBLUUX OOJIbLUIYIO paMOUYBCTBHTeEJIbHOCTb KaCTPHPOBaHHbIX CaMOK MBIILIeH | 
a TakxKe JaHHble Pyra u Kaarcron (°), OOHapy2xuBUINX HanOoMbuIyIo paquo 
Pe€3HCTeHTHOCTb Y XKHBOTHBIX, ObIBLIMX B MOMCHT OOJIYYeHHA B cCTaquu 93crt 
pyca. | 

GaHHMaACb H3Y4eHHeEM 3alI[MTHOTO J\eHCTBHA 9CTPOTeHHBIX BeULeCTB, Mix 
TaKKe MPOBeIH SKCNCPHMeHTH!, aHaJIOPHYHbIe YNOMAHYTHIM BbIle. Hacrosuay 
CTaTbA WH MOCBAULeEHa H3JIOKeHHIO Pe3YbTATOB 9TOTO uccCMeqoBaHuA. B ie 
yacTH paOOTbl Oba H3YYeHa PaMOUYBCTBHTCIbHOCTh KaCTPUpOBaHHbIX WM HOP? 
MaJIbHbIX CaMOK Mblilweli. Bbiio mpoBeyqeHoO WBe CepHu OMbITOB C KacTpallue 
camoK. B I cepuu Opamucb CaMKH, OJHOKpaTHO poxaBline, Tora Kak Bo I] 
cepHu — Hepoxkasuinve. McxofHbli cpeqHu Bec poxkaBUIMXx CaMOoK Opi 26,9 
(kaCTpHpoBaHHble) H 27,2 r (HeKaCTPHPOBaHHble), a CpeqHHi Bec HepoxKaBIIM 
CaMOK (KaK KaCTpHpOBaHHbIX, Tak H HeKaCTPHPOBaHHBIX) paBusaca 28,2 : 
PoxkaBlie CaMKH He BCKapMJIMBaJIH, HM UX KacTpupoBalu uepes 5—6 yHeL 
nocle poxoB. OpiekTHBHOCTh KaCTpallHv MpoBepsacb BO BCeX CayuaAx BSA 
THEM BJlaraJIMIHbIX M@a3KOB B TeyeHHe OHOH Helemu, mpelilecrBoBaBuueli 
o6yueHmio. CaMKH KOHTPOJIbHOM CepHH MOABepramucb onepaluu, anasorn4- 
HOH TOH, KOTOPasd NpPOBOLMaCh Ha 2XMBOTHBIX OMbITHOM CepHH, HO 6e3 yaaleHHus 
AMYHHKOB. OOslyuenue BCexX KaTeropuii CaMOK MpoBomuOch uepes 4 HeseuH 
nocie onepaunu. Bo Bropoli uacru paOorbl uccAeqOBasacb 3aBMCHMOCTb paj{uo- 
UYBCTBUTEIbHOCTH CaMOK MbIMeH OT CTaMH 9CTPaIbHOrO WHKNa, B KOTOPOL OHE 
HaXOQMJIMCb B MOMCHT BO3elicTBUA. B sTOM SKCMepHMeHTEe HCHO/IbSOBaHbI Hepo- 
*KaBIUMe MbILUIM JIMHUM A, CpeqHHi BeC KOTOPBIX Obl CNeYIOULUM: CAMKH, Haxo- 
AMBIIMECH B CTauu Nposctpyca, 21,917; Bcraqun acrpyca 21,6 r; B craqun meta: 
actpyca 21,4 r w B cTaqum yuacrpyca 21,7 r. 
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YcaoBusn OOWerO PeHTTeHOBCKOFO OGy4YeHHA B Ce€pHH SKCHepHMeHTOB, rye 
OSHEHCTBHIO MONBEprayiuCbh KaCTPMPOBaHHbIe YMBOTHEIC, ObLIM CueLYIONIUMH: 
lanpsxkenHe 150 KB, cuna Toka 30 ma, duabrper Cu 0,5 mm + Al 0,75 wm. 
Momnocth jospt 46,2 r/mun. O6muraa no3a oOuyyenua 600 r. Ha6monenua 3a 
OJLYYCHHBIMH 2KMBOTHBIMH MPOBOAMIUCh B TeyeHHe 30 WuHeu. [lomyyenupie yau- 
ibI€ M10 JleTaIbHOMY J€HCTBHIO PeHTeHOBCKUX syueli Ha KaCTPHPOBaHHBIX v1 
(ekKaCTPHPOBaHHbIX CaMOK IIPHBeeHbI B Tab. |. 


Tao0auna 4 


Buusanue Kactpamquv Ha payuouyBcTBHTebHOCTb CaMOK MBIULeti 


Uucno noru6ulnx %*XHBOTHBIX Cpequas mpo- 


O6ujee uncu0 AOSKAT CII b= 
Bapuaut SKHBOTHDIX HOCTb *KH3HH 
adc. uncuIO npoueuT NOrHOWHX %KH- 
BOTHBIX B JHAX 
PowkaBuiwve caMKu 
KaCTpHPpOBaHHble 7 30 38 ,4+5,7 11,8 
KOHTPOJIbHbIe 72 33 46 ,6-++5,8 12,2 
JleBcTBeHHbIe CaMKH 
KaCTPHpOBaHHbIe 114 ‘(a 64,0-+4,5 12,2 
KOHTPOVJIbHBIC ttl 68 61 ,2+4,6 TE) 


M3 Ta61. 1 BuHO, YTO PaqMOUYBCTBHTeIbHOCTh KaCTPHPOBaHHbIX H HeKa- 
‘TPMPOBaHHbIX YKHBOTHBIX OJMHAKOBA. OTOT BbIBO MOXKHO ClelaTb KaK 3 pac- 
-MOTPCHHA YUNCJIa MOPHOWMX XHBOTHBIX, TaK HM H3 CpeHeH MpoOMOJKUTeIbHOCTH 
1X XKH3HH. Bnecte c TeM, OTMETHM, YTO PaHOPe3HCTEHTHOCTh POXKAaBIMX CAaMOK 
SHIM HEPOKaBLIUX, HW ITO PasJIHUMe CTATHCTHYeCKH JocToBepHO. Tak, mpH CyM- 
MaPHOM yueTe KaCTPHpOBaHHbIX M HeKaCTPHPOBaHHbIX YKMBOTHBIX, pa3IMUHe 
Maiz;) B MpoueHTe norM6umx oco6eli cpeqH porkaBluMx MH Je€BCTBEHHbIX CaMOK 
JaBHAeTcA 20,6% mpH cpeqHel ommMOKe pasHOCcTH (Mais) + 5,1%. 

B Ta61. 2 CBeeHbI pe3yJIbTaTbl SKCMEPHMECHTOB, MOCTABJICHHBIX JWIA yCTa- 
IOBJICHHA JIETAIbHOFO JeHCTBUA PCHTTeHOBCKHX Jlyueli Ha CAMOK, HaAXOJMBIUMXCA 
3 MOMEHT BOSJCHCTBHA Ha pa3HbIX CTaquAX 9CTpaJibHOro WukKAa. B sTOH CepHu 
IMBITOB YCJIOBHUA OOMYYeHHA OblIN CeWyoWluMH: HanpsAxenne 190 kB, cuaa 
oka 5 ma, cpuspTppr Cu 0,5 + Al 0,75 mm. Mouruocrp Jospt 12,9 r/mun. OOulaa 
03a o6syyeHua 500 r. 


Ta6aua 2 


° 


PajMOuyBCTBHTeJIbHOCTb CaMOK MbIileli, OOJYUCHHBIX Ha pa3sHbIX CTaRWAX 
9CTpabHOrO WHKJa. 


6 ; “|| 
Uncso NorHOulux 2%UBOTHEIX! Gpetbaa mpor ane 
CraiuaA nosoBoro O6uyee uUNC0 { TeJbHOCTb *XH3HH 
HuKa BO BpeMia 2KMBOTHDbIX MOruOWwHX KUBOTHHIX 
ooulyyeHHA adc. 4HCIIO npouestT B JHAX 
| 
IIposcrpyc 41 19 46,3-+7,8 8,6 
IetTpyc 46 27 58,7+7,2 9,0 
441 18 43 ,9+-7,8 8,6 
Merasctpyc J, aoe Bag 
J[uecrpyc | 42 19 49, 2-+7, , 


[Ipupeqenunie B TaOn. 2 WMppbI He MOSBONAIOT YTBePAAATb, YTO CylecTBYyeT 
JaZIMIHE TO PaMOUYBCTBHTEIbHOCTH CPpaBHHBaeMbIX YeTbIPeX PPYIll CaMOK. 
AmMeroulvecd KOMeOaHHA UMCMEHHOCTH NMOPMOalolwuX AMBOTHBIX HOCHT CilyyaH- 
{bili XapakTep. Takum o6pa30M, MO%KHO CYHTATb, YTO CaMKH, HaxOMAInecs 
3 MOMCHT OGIyYeHHA Ha TOGO us YeTbIPex CTaMMM SCTPaJIbHOTO UMKva, o6y1a- 


JartoT OAMHAaKOBOH paAMouyBCTB UTeJIbHOCTHH. 
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TlonyuenHpre B paOoTe JaHHble, ropopsuyHe 06 OTCYTCTBHM IpAMOH ee 
Mexk]y ypOBHeM 3CTporeHa B OpraHH3Me X%KMBOTHOFO H ero paMOUYBCTBHTCJIEy 
HOCTbIO, IpexKLe BCerO HEOOXOAUMO CONOCTAaBUTb C MaTepHasaMu, ONyONMKOBAH 
HbIMM JlaHreHyopdom u Koxom, a Take Pyrom u Ksiarcrou. Kak y2Ke yKa3bh 
Baloch, B paGore Jlanrengopca u Koxa JemaeTca BHIBO O OONbINeH paqHOouye: 
CTBUTCJIbHOCTH KaCTPHPOBaHHBIX CaMOK [IO CpaBHeHHIO C MHTaKTHBIMH, H 9T¢ 
CTaBUTCA B CBA3b C H3MCHEHHeM YPOBHA SCcTporeHa y 2KMBOTHBIX. IIpu OHKani 
WIM PaCCMOTPeHHM JaHHBIX 2TOM PaOOTbI MOPKHO BULETb, YTO B Heli HE NOJMYUeHs 
CTAaTHCTHYeCKH JOCTOBEpHOTO pa3vIHUHA B PaHOUYBCTBUTeMbHOCTH (MpOWeHT¢ 
MOFHOWMX KMBOTHBIX) CpaBHMBaembIx rpynm camoK (Maiyy= 14,0%; maisp= 
= +9,3%). Takum o6pa30M, 3aKJIIOUeHHe, K KOTOPOMY MpHxXOJAT WHTHPyeMble 
aBTOPbl, H€ MOXK€T CUHTATbCH COOCHOBAHHBIM, a SKCIIEPHMCHTAaJIbHbIe JAHHbIe- 
MOJYYCHHBIE HMV, HE JOJIKHbI paCCMaTPHBaTbCA Kak MPOTMBOpeyalliMe Hal 
J[AHHBIM. 

B pa6ore Pyra u Kaarcrou fesaeTca BbIBOA, YTO CAaMKM MbIlleH, OOY4eH! 
HbIe B SCTpyce, Ooee pakuOpesHCTeHTHbI, YeEM CaMKH, NOsBepraBluneca OOTY) 
YeHHIO Ha JHOOOH pyro cTaquu scTpambHoro Wukwla. IIpexye Bcero OTMeETHM) 
yTO W3 JBYX CepHli 9KCNePHMeHTOB, MPOBeCHHBIX aBTOPaMH, JIMIb BOHOL 
HaGOsOauCb YKa3aHHble pasIMuuA B paqMouyBcTBuTebHOCTH. J[pyraa cepHs 
9KCI€PHMeHTOB, NO HeACHIM MIPHYHHAM, STOTO pa3sJIMUMA He BbIABHIA. Cielo; 
BaT@JIbHO, axKe Y ABTOPOB YKa3aHHOFO HCCJIeQOBaHHA OTCYTCTBOBaJa BOCIIpO? 
H3BOXMMOCTb MOJIYYCHHbIX B Ne€pBOH CepHu pe3yJIbTaTOB. OTMeTUM TakxKe, UTC 
B CepHH, JlaBlUeH MOOKHTEIbHbIC Pe3yJIbTaTbl, CTATHCTHYCCKH JOCTOBEPHbIM 
OKa3aJlOCb JIHWIb pa3/IMYHe B PaXHOUYBCTBUTeEIbHOCTH CaMOK, HaXOJHBLUINXC 
B MOMEHT OO/1y4eHHA MOO Ha CTaquu scTpyca, HOO B CTaquM noKoOA. Bo ie 
OCTaJIbHbIX CPaBHMBaeMbIX CJlyYaHx JOCTOBepHOTO OTMUNA He Obwio. Taku» 
0OOpa30M, HE HCKJIIOUeCHO, YTO PasJIMYHe B PaXHOUYBCTBUTEIbHOCTH JByX rpyn! 
XKMBOTHBIX B OJHOH M3 CepHH 9KCMePHMeHTOB ObWIO BbISBAaHO IIPHYHHAMH, HG 
CBA3AHHbIMH C WHKJIMKOH CaMOK. Oco60 HeOOXOJMMO ykKa3aTb, YTO pH U3syye 
HHM BJIMAHHA SCTPOreHOB Ha PafMOUYBCTBHTEJIbHOCTb MbILIeH OblwIO YCTaHOs 
JI@HO, YTO HX 3allMTHOe AeHCTBHE HAYMHAeT CKA3bIBATLCA C 3 WHA MOce BBeE 
HHA BellecTBa HM KOHYaeTCH 12 Hem (%). [locKobKy JIHTeIbHOCTb NOJIHOT’ 
3CTpaJIbHOrO IMKJIa y MbIlleH paBHAeTCA MpHMepHo 6—8 HAM, TO, OUCBHAHO 
CMeHa CTaJIMH, TOUHee — CBA3aHHbIe C HHMH H3MeCHeCHHA YPOBHA 9CTporeHa 
He JOJKHbI BJIMATb Ha PafMOUYBCTBHTEJIbHOCTb 2KHBOTHBIX. | 

OcTaHOBuMCcA Tenepb KpaTKO Ha BOMpoce O pa3sIHYHH B pawMOUyBCTBUTeTE~ 
HOCTH PO2KaBLIHX WH HepOxKaBLINX CaMOK MbIlleH, OOHApy2KeHHOM ele paHee (°}. 
Bplia M0Ka3aHa OONbINAA PaMOPe3HCTeHTHOCTb POXKAaBIUNX CAMOK, YTO CBASBI- 
BaJIOCb C BO3MO?KHbIM MOBbILeCHHeEM Y HHX YpOBHA acTporeHa. B HacrTosueh 
paOoTe Hallel NOATBepxKeHHe (haKT MOBbILICHHA PaMOpPesHCTeHTHOCTH CaMOK 
mocyle powos. Bmecte c Tem, JaBaBLUeecA STOMY ABJICHHIO OObACHEHHE, BEPOATHO, 
HECOCTOATEJIbHO, MOCKOJIbKY PO*KaBlINe H 3aTeM KaCTPHPOBaHHble CaMKH OKa- 
3aJIHCb, TAK 2% KaK H HeKACTPHPOBaHHble, Oomee paMOpe3HCTeHTHbIMH, YeM 
JeBCTBeHHbI€ CaMKH. OueBHHO, H3MCHEHHe PaMOUYBCTBUTebHOCTH, HaCTyMatw- 
mee Noce POAOB, OOA3AHO KaKHM-TO (H3HOJIOrHYeCKHM H3MCHCHHAM CaMOK, 
He CBA3AHHbIM C HMECIOWMMCA y HHX YpOBHeM 93CTporena. 

B cBa3H C MpHBeeHHBIMH B CTaTbe MaTepuaslaMH BOSHUKaeT BOTIpOC O TOM, 
He CYyUeCTByeT JIM MpOTHBOpeyHA MeXLyY TBEPO YCTaHOBJICHHbIM (PaKTOM yBe- 
JIMYCHHA PaNMOPe3HCTeEHTHOCTH MbIlWeH Mp BBeeHHH MM Hepel oGsyyeHHeM 
SCTPOreHHBIX BeLICCTB H OTCYTCTBHeM KaKOrO-JIHOO H3MCHCHUA B pasHOUYyBCTBHU- 
T@JIbHOCTH 2KMBOTHBIX B CHJIY CHWXKCHHA Y HHX e€CTCCTBEHHOFO ypOBHA 9CTPO- 
TeHOB WIM MPH HeOOJIbLIMX KOJINYECTBEHHBIX KONeOaHHAX STOFO ypoBHA. O70, 
OMHAaKO, JIMUIb Karkyleeca MpoTuBopeyne. Tak, elle paHee yalocb NOKasaTb, 
“TO YBeJIMYeCHHE BBOXMMOHM XKHBOTHBIM S*PpceKTHBHOM B OTHOMICHHH 3alllHTbI 1035 
scTporena B 10 4 Oouee pas He COMpoBOxAaeTCA COOTBETCTBYIOLIM MOBbILLeHHEM 
PaNMOPesHCTeHTHOCTH MbilleH. OTcioa Obl Cea BbIBOL O MOpOroBoOM xapak- 
Tepe 3alll4THOH PeaKWHU, BbISbIBACMOH ZCTPOreHaMH, O TOM, YTO STA peakUHA 
MpakTHyeCKH MOAYHHACTCA TipaByly «Bce HIM HHYero» (°). Tlomyuennble B Ha- 
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Tome paOoTe AaHHble JIMMIb YKa3bIBAalOT Ha TO, ¥TO MMelOLeeca y MBILUeli B 
HOPME KOJIMYECTBO SCTPOreHOB C TOUKH 3PeHHA 3alllUTHOrO apeKTa HaxOJUTCA 
Kak Obl B NOMMOporoBol sone. 


Uncrutyt Ouonoruueckol dusuKkn Tlocrynuso 
Akajlemun HavK CCCP} 29 V 1958 
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TEXHHYECKAA &H3HK: 


to. A. BAPAPSLLKHM u FO. Jt. TAITKHH 
OB ATOMHOM CTPOEHMM TBEPJibIX PACTBOPOB XPOMA B HHKEJI 


(ITpedcmaeacno axademuxom I. B. Kypdtomoevim 24 V 1958) 


CnulaBbl HHKeIA C XpoMOM, comepxauine 10 30 ar. % Cr, H3BeCTHbI KaK CMIaBE 
B BS ie lip oTmycke MpH TemmepaTypax 400—500° npoucxogat mpone 
I, TIPMBOAAMMe CIIaB B yCTOHYHBOe COCTOAHHE C BbICOKUM 9JI€EKTPOCOMporTH)} 
JICEHHeM. OTO COCTOAHHEe, TaK Ha3blBae 

0 Gee Vo br 1 
( pgp Mag ay, Fp moe K-coctosHue (*), MOxeT ObITb pa. 
1600 Tia pyuleHo myTem MulacTHyeckoli Zedopm 
IMM WH HarpeBoM JO Oosee oo 
Temnepatryppl (800°) c nociexyromen ; 


Kako. AHOMaJIbHbIe H3MeHeHHA 
OTHYCKe HCMBITLIBAIOT H HEKOTOPble Jp 
rue CBOlcTBa (MOJyJlb yupyroctn, Te 
JloemKocTb (7));  HaOsoqaeTca Tak 
HEKOTOPOe M3MeHeHHe Mapametpa Kp 
CTaJIJIMYeCKOH pellleTKH TBeEPAOrO pa 
TBOpa Tipu TepMooOpaborke (°*). 
see CBOHCTB pH orTnyci 
clvlaBOB i—Cr, coyepxamux z 
36 aT. % ae M3y4aJIMCb BO MHOrHX p 
6otax (1”’); OHaKO MOMbITKH YCTAHOBHT 
c¢ KaKHMH aTOMHOCTpyKTYPHbIMH H3MeH 
HMAMM CBA3AaHbI HaGJOaloulueca U3M 
HeHHA CBOHCTB, He JaJIH moKa a 
DN 0 210, 40 8 60 ToB (7,*,8). [Ipeqnomarasocb, 4To o6p 
NiCr Ni.Cr wie tor 30BaHue K-cocTosHua B cnuiaBax Ni — ( 
.  MOKeT OblTb CBAZAHO C ynopayoueHHeE 
Puc. 1. Yactb nuarpamMel cocroauua cna- MO Tuy CusAu (mpu coctaBe Nigt 
pos Ni—Cr co cropoub! Hukena no Jannbim § (7, °)) wt C OIMKHUM NOpayKom (NiCr ( 
pasor;, Pais 2a), SAS) te) own WNigCr (°)). Kpome Toro, u3 nmocae) 
HAX JlaHHbIX NO JHarpaMMe COCTOSHY 
Ni—Cr (°) cwenyer, uro y-TBepyble pacTBOpHI, comeprxKalue Oomee 20% C. 
MOryT IIpH TemMnepatype HH2Ke 500° pacnaaTbca C BbIAeJIeHHeM «-(hasbl Ha OCHOE 
xpoma (pue. 1). 

Tlepppie nosoxKUTeJIbHbIe JaHHble O cTpyKType cnviaBop Ni — Cr novyuen 
Baepom (1°). On wsyyan pentreHorpatyyeckH wa Ke Cr-v3uryueHHH crviaB 
coctaBa NisCr wu NiCr nocne AwHTembHOro oTKUra B BOAOpose mpu 500° (am 
TCJIbHOCTh OTKUTa He yKa3aHa). IIpu cocrape Ni,Cr Baep na6soga Ha peux" 
reHOrpaMMaxX MOJIMKPUcTaVJIOB CulaOble CBePXCTPyKTYPHble JIMHHU, BOSHHKHOBK 
HH€ KOTOPbIX MOKHO ObIIO OOLACHHTh OOpa30BaHHeM B TBEPJOM pacTBope JaJIl 
Hero Nopadka no Tuny Pt,.Mo. (Crpykrypa sToro coeqMHeHHA pacluMdpoBak 
B paoote (14).) Jlna cnmapa coctapa NisCr Baep cBepxcTpyKTypHbIxX JIMHMI I 
oOHapyxKus. CBepxcTpykTypHble JIMHHM He OOHapy2KeHbI TakxKe H B HeHTpoHt 
rpadbuyeckol padore (§) quia crviaBac 28 at.% Cr nocme oTmKura mpu 480° B T 
yeHve 600 uac. 
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Mot PeuIHIH HCCEOBaTh MeTOZOM AudysHoro pacceawua peHTTeHOBCKUX 
AYeH CivlaBbI IPHMepHO TeX %Ke COCTaBOB B BYX COCTOAHHAX: 3aKaIeHHOM H 
OTMYIeHHOM Tipu 450° B reuenne 100 vac. Stu coctosHHA CYULECTBEHHO pa3JH- 
YaIOTCA TO CBOHCTBaM (*) (cM. plc. 4 Aa HeCKOMbKO 6omee BEICOKOT Temnepa- 


rypbl oTiycKa). Kak u3BecTHO, MeTox upysHoro paccesHua c mpHMeHeHHem 
MOHOKPUCTaJJIOB CrvIaBos (!*) ume- 


oT OYCHb BbICOKYIO UYBCTBHTEUIb- 

10CTb K HeOOJIbIUMM U3MeHeHHAM X [001] 

3 KPHCTaJWIMYeCKO CTpyKType: 06- oH AAO 
.a30BaHMIO Kak OJIM2KHEFO, TAK Hi | i 
aibHero NOpsqKa HM MOABJIeHHIO 
jake MaJIbIX KOJIMYeECTB BTOPOH 
pasbl. 

Hawim cmiaBbl cofepxkain He- 
-KOJIbKO OoMbIIMe  KOMUeCTBAa 
<poma, 4uem cmuiaBbl Baepa: cmap 
mx-28 oxono 28 at.% Cr, a 
mas HX-35 oKoo 35 ar. % Cr. |g 

PentrenorpamMpl judbysHoro © 
JaCCEHHUA MOMyuaIHch HAMM Ha 
fOHOXPOMAaTH3HpoBaHHomM K,, Mo- 
iZJIYYeCHHH Mp JBYX OPHeHTHPOB- 

‘AX MOHOKPHCTaJIJIOB CmiaBOB: ~ ar 
|) koryja C HanpaBeHHeM nepBu4- | 


Oro NyuKka CoBragaio HanpaBle- |, 
x uc. 2. PexTreHorpamMa HenOJ/BHxXHOrO MOHOKpH- 
ime [110] kpucrasta TRepporo pac cTata ciiapa c 28 at.% Cr mocae oTmycka upr 


‘BOopa, 2) korga Hanpapenuelll0] 450° p revennel00 yac.Monoxpomatusuposanuoe K x 
TKJIOHAJIOCb OT HallpaBJIeHHA Mo-usayyenue. Ileppuunpiii yy HanpaBseH_.Blorb 
(epBuyHOrO myyka Ha 8° B IWVIO- ocu [340] 

Koctu (001). 

Ha peutrenorpaMMax OOOHX CIWaBOB, OTMYINeHHBIX MmpH 450° B TeyeHHe 
OO uac., KpoMe  TeMJIOBbIX M@KCHMYMOB, COOTBeETCTBYIOUIWX OCHOBHbIM 
TPaxKeHHAM OT KyOMUeCKOH TpaHeleHTPHPOBaHHOH pelieTKH TBepsoro pa- 
TBOpa, HaGwOMaloTcA JOMOHHTeIbHbIe caOble MaKCHMyMbl (HanGoulee 
HHTeCHCHBHbIe H3 HAX OTMeYeHbI CTpeiKaMH 
Ha puc. 2), MOOX*KeHHA KOTOPbIX IpHMepHO 
COOTBETCTBYIOT TOJIOXKCHHAM Y3JIOB POMOH- 
yeckol pemeTKH NieCr mpu culelyrourem co- 
OTHOIMeHHH OpveHTHpoBOK NizCr nu TBep- 
yoro pactBopa (puc. 3): 


[001 Jomo | [001] Ixyos NOD are | {1 10 ]xye: 
[01 0]pone \ [1 10] xyo ° 


uc.{3. SaementapHan aueiika NigCr kak B radu. 1 mpnBexeHst pee) ea 
epXcTpyKTypbl B KyOw4ecKot rpane- pacueTa (0 (opmMywam paodorsi ('°)) mMo- 
CHTpHpOBaHHoOH = pelueTKe = TREPAOTO = AO>KeHHH MAKCHMYMOB Ha _ NOJIYYCHHBIX 
RES ocr nia peutrenorpammax. B rpace 6 ra6auubl yKa- 
{HbI KOOPAHHATbI B MpocTpaHcTBe OOpaTHOH pellleTKu KyOnYeCKOTO TBeEpAOro 
CTBOpa JIA CBEPXCTPyKTYPHbIX MaKCHMYMOB IO Baepy, B rpade 5 — pac- 
[MTaHHble KOOPAHHATHI %1%Q%3, COOTBETCTBYIOUIM€ MAaKCHMYMaM Ha PeHTTeHO- 
JamMax cnuasop HX-28 nu HX-35 nocae ornycka, B rpade 7 — uHJeKCbI Co- 
‘BETCTBYIOMUX Y3slI0B cBepxcTpyKTypbl N igCr B COOTBETCTBHH C 3JIEMeHTAapHOH 
1elikoli, H300paxenHo Ha puc. 3. M3 ston TaOIHIb! CleqyeT, YTO HaGuOae- 
3I@ MAKCHMYMbI XOPOINO COOTBETCTBYIOT CBEPXCTPYKTYPHBIM OTparKeHHAM, 
Beyarouum crpyKtype NisCr no Baepy ('°) M COOTHOMICHHIO OPHeHTHPOBOK, 
‘agaHHoMy Ha puc. 3. CpefHee paccToaHHe Mex ly TOMAS XyXoXy (okcnepy- 
HT) H ARI (4A Y30B pOMOM4Y ecKOli pelueTKH) .PpaBHO 0,176 enuHU Ayo, YTO 
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Tadlrunma 1 


Pacuer KOOpquHaT pacceHBaiOlHxX TOY¥eK B MpocTpaHcTBe OOpaTHOH pellleTKH NO H3MePeHHs 
NowoxKeHuit Auppy3HbIX MaKCHMyMOB Ha CHMMKe (CM. pHc. 2) 


eimiseY Wiel ae eee 2 ee 
CBepxcTpyKTyPpHble OTPaxkeHHs 
Ni,Cr (2°) 


OnpiTHble JaHHble 


ve 280, Ne ing ®k Mo ance he hkl v6 HK Lome K Mc 
1 2 3 4 5 6 7 8 
4 8,5 3 6,2 0,22; 0,307,000 |tygnte 0 et 6°20 
2 0 1405 9,7 1G 1 212" 0 4/5 */3 0| 040 9°42. 
3 WAG 8,5 11,9 0,50; —0, 907711 rT ty gee) sien 11°20. 
en WDA 7,8 14,5 0,29: —T; 003192928: tye 12/sleest 14°50 
ge Pee. 13.5 13,9 0847-21 3254082 (ei i ea 13°20. 
6 SS) Rese 6.0) f =-0" 302.0, 08% SL, 00 Wr Tigh 4 gmap Owed 6°20. 
7 0 1225 Sanit 20-2 (1h oO iget fa Oma ad s0 8°25) 
8 S215 eee =o VED 16 =), 83: SSO! B22 S20 Glia ig Raia ie aa 14°50) 
Os ists Teo 1410), 90; 05 201s OSM eee 11°20 
10° ade ==13 12-4 = 143) 10 0)50 a li04 ? 2a aha 


* Be3 yueTa 3Hakos. 


/ 
HEBEJIHKO, €CJIM YIHTbIBATb Pa3MbITOCTb Y3JIOB H MaJlyl0 TOUHOCTb H3MepeHH 
nlovloxkeHui sTHx MaKcumymosB (--0,3+-0,5 mm). YunTbIBad IpOHSBOJIbHbIA Ba 
op ocu Tuna [110] mpu cbemKe MOHOKpHCTaJJIOB, CleqyeT CUMTATb, YTO B TBE 
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Gpems budepucku 


Puc. 4. U3menenne smekTpoconpotTussenna (/ u 2) u TRepocru 
(3u 4), 3akanenupix c 980° cnmasop c 25 ar. %Cr (2 x 4) 
u 32 at. % Cr (/ u38), B mpouecce oTmycKka mpu 479° (9 u3- 
MepeHO IIpH TemMmepatype otTiycka, AH —npu KoMmHaTHoli 
Temnepatype). Ilo qaHHbIM padorTu (4) 


MOM paCTBOpe pealu3yIOTCA BCe INeCTh BO3MOXKHIX OpHeHTUpOBOK Nie& 
OTHOCHTeJIbHO KYyOMYeCKOH pelWleTKH TBepdoro pactTBopa. | 

PasMbITHe CBepXCTPYKTYPHbIX OTPpaxkKeHuli MOSBOMAeT rpyOO OWCHHTh pasMy 
oOacTeH, OOaqaloulHX CBEPXCTpyKTYpolt: OH HMeeT MopsnoK 50 A ana al 
HCCI€OBaHHbIX CMWJaBOB (Mocie oTMycKa). | 
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Ha peutrenorpamMax 3akaJleHHbIxX OOpa3l0B OGOUX craBOBB Tex MeCTaX, 
KOTOPHIX NOCM€ OTMYCKa HaGORaoTcA cMaGble pasMbITHIe CBepXCTPyKTYPHbIe 
‘AKCHMYMbI, BHAHO HeKOTOpoe ycHsleHHe (pOHa HJIH OUeHb CHJIbHO pa3MbITbIe 
‘aKCHMYMBI. 
_Hostyyenubie pesyibTaTbl NO3BOuIAIOT 3aK IOUT, UTO B M3Y4eHHBIX CmlaBax 
li —Cre 28 u 35 ar. % Cr npu ornycxe mpoucxogut oOpas0BaHHe CyOmuKpo- 
KONMYCCKUX OO/laCTeH C yrOpaAOYeHHOH pomOuyecKoli cTpyktypoh NieCr, 
MeIolleH HeCKOJIbKO BO3MO%KHbIX OPHCHTHPOBOK OTHOCHTe/IbHO HCXOAHOFO 
BepHoro pactBopa. B cnaBe HX-35 nomyyuenuplli pasmep o6,acreli co CBepx- 
rpykTypou (~50 A) xapaktepu3yer, oveBu HO, pasMepbi AHTHa3HbIX JIOMCHOB; 

cape HX-28, rye cocraB GOoslee JaleKk OT CTeXHOMeTpHyecKoro, 3TOT 
a3Mep HMCIOT, BEPOATHO, OOACTH, OOOrallleHHble XPOMOM JlO CocTaBa, 6/IN3KOrO 
NiCr. Takaa TpakToBkKa HaxOJMTCA B COOTBeTCTBHM C HallIMMH JaHHbIMH 110 
CCIEQOBAHHIO CIIaBOB HHK@JIb — aIOMMHMH (17) H XOJOM H3MeHeHHA d7IeKTPO- 
SNPOTHBJICHUA HM TBePAOCTH HMXPOMOB MIpH H30TepMH4eCKOM oTMycKe mpH 
eMiepaTypax 400—500° (puc. 4) *. 

Ilocue 3akaku C BbICOKO Temmepatyppi (Bie 800°) B cruIaBax O60ux Co- 
faBOB HMCCT MECTO JIMINb OMKHMH NopsyoK (no Tuny NisCr) B pacnosoxeHuu 
TOMOB pa3HOro copTa. 

Mrak, o6pazsopanve K-cocrosuun B  cnaapax Ni —Cr celyer, 
O-BHHMOMY, CBA3bIBaTb C OOpas0BaHHeM B HUX CYOMMKPOHeOAHOpOsHOCTH 
O COCTaBy H C YCTaHOBJIeCHHeM B OO/laCTAX, OOOFallleHHbIX XPOMOM JO cocTaBa 
pumepuo NieCr, nopsKa BO B3aMMHOM pacmosloxKeHHu aTOMoB no THY PteMo. 
[cxOa H3 MOceHUX aHHbIX O AuarpamMe cocrosuna (°), He HCKIOUeHA BO3- 
OXKHOCTb TOO, 4YTO OOpas0BaHHe OGsaCcTeH CO CBepXCTPpyKTypoli H COCTaBOM 
lieCr aBaIsdeTCA NepBOH cTaqueli pacnaga y-TBepworo pacTBopa Cc BbIeIeHHeM 
-(pa3bl Ha OCHOBe xpoma. 


WuctutyT Metaiope_eHua Hw (b¥3HKH MeTaJIJIOB Ilocrynuao 
LlentpabHOrO HayyHO-HCCeOBAaTebCKOrO 17 V 1958 
HHCTHTYTa YepHOH MeTaJJyprun 


UHTHPOBAHHAA JIMTEPATYPA 


“JEls TAN @©SMAS5 Sc Tis IBWSa, 1H, oe BIO MI aN, MW elayellomes 16 Gq Tela sare 
on, J. Inst. Metals, 81, Ne 4, 169 (1952—1953). *® H, GMo6étler, H. A. Schu!- 
e, Zs. f. Metallkunde, 48, Ne 2, 72(1957). *R. Nordheim, N.J. Grant, J. Inst. 
ietals, 82, Ne 9, 440 (1953—1954). ® W. Koster, P. Rocholl, Zs. f. Metal!- 
unde, 48, Ne 9, 485 (1957). ® WU. WU. KOpuuasos, P.C. Muunu, JAH, 95, Ne 3, 
43 (1954). 71. UW. U6parumos, 5.7. JIupmun, a3. mer. nw Mera 
meen, 4.) No-2," 315° (1957). 8 Bs W. Roberts, ROA. S.walin, J. Metals, 9, 
meeeeseces), 1845: (1957). ®:R.-O1) Wi bliva ms;.-J., Metals, 9, Ne 10, ‘sec. 125) 1257 
957). 1G. Baer, Naturwiss., 43, Ne 13, 298 (1956). K. Schubert etal., 
aturwiss., 43, Ne 11, 248 (1956), IO. A. Barapaukui, Jloxtopcxaa yuccep- 
aud, MockopcK. HH -cpu3s. uucT., 19538. 1% A. Taylor, R.W. Floyd, J. Inst. 
etals, 80, Ne 11, 577 (1951—1952). 14 Metals Handbook, ASM, 1948, p. 11¢5. 

W.U. Kopuuaos, Kenesubie cnaappl, 3, 1956. 1 10. A. bara paAuKH i, 
‘M3. MeT. H MeTamviopeg., 1, Ne 2, 330 (1955). 1710. A. Barapanukuh, WW. J. 
anKun, JIAH, 108, Ne 3, 451 (1956). 


* TIna cnuiaBa c CocTaBoM, OJIM3KHM K Ni.Cr, BCIeq 3a NepBOHAYaIbHbIM BOSPpacTaHHeM 
[EKTPOCOMPOTHBAeHHA H TBEPAOCTH IPH AavIbHeHWeM YBEMYCHHM BpeMeHH oTIycKa cmeqyer 
Boe H3MeHeHHe STHX cROlicTB (pocT aHTHpasHbIX OMeHOB), AA crulaBa NigCr nocTuraeTcs 
icbileHHe (3aTPyAHEHHe JaIbHEMMero pOCTa H30/IMPOBAaHHbIX o6macTeli, O6orallteHHbIX XpOMoM). 
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Hornayns Akajemun nayr CCCP 
1958. Tom 122, Ne 5 


XHMH ft 


HO. A. )KJAHOB, [. A, KOPOJIDUEHKO u C. 4. YBAPOBA 
HOBbIE YIJIEPORSAMEMEHHbIE MPOM3SBORHbIE FJIIOKO3bI 


(JTpedcmaeaeno axademuxom A. H. Onapunoim 4 VI 1958) 


Panee HaMu ObWIM CHHTe3HPOBaHbl pasMUHbIe YrviepOL3aMelleHHble MpoH3- 
BOJHbIe PIIOKO3bI, BKJIIOUAIOINe Take PadHKaJbl, Kak HadTu, TOMI, Wude- 
HVJ, THeHHJI, PeHeTH, N-aHusH u Ap. (1). O6uluM MeTOZOM nosyueHuA NO06- 
HbIX COCHHEHHH ABHJICA MarHHHOpraHHuecKH CHHTeS. 

B nactosujei pa6oTe OMNCbIBaeTCA CHHTe3 0-aHH3HJITeTpaalleTHJIPIIOKOSbI 
M ee OpoM- H HHTpoNponsBosHEIx. IlosyyeHHoe HAMM Mpexe HUTPONpONsBOL- 
HOC /-aHH3HJITeTpaalleTHJIFIOKO3bI OblIO NMOABeprHyTO BOCCTAHOBJICHHIO JO 
COOTBETCTBYIOMLErO aMUHa. CyeyeT OTMETHTb, YTO JTYYLIMM METOJOM BOCCTAHOB- 
JICHHA ABHJIOCh THAPHPpOBaHue B NpHcyTCTBHH HuKeA PeHea; Apyrve cnocoon 
(BOCCTAHOBJICHHE ILMHKOM, 2KeJIeC30M, OJIOBOM) He Jai YeTKUX Pe3Y/bTATOB. 

CuuTesHpoBaHHad 3-aMMHO-/-aHM3HJITeTpaalleTHJIrIOKO3a Oblvla TepeBeleHa 
B COOTBETCTBYIOUNe OeCH3OMJ- H TOMYyOUICYyIbponpousBosHple. Ee WHasoTHpOBaH- 
HbIM MpOLykKT NosBeprasica a30coueTaHHiO C AHHJIMHOM, eHOJIOM, $-HadpTOJIOM. 


QIKCNeEPHMECHTAALBHAA YWACTH 


oAHH3UNTeETPaAaaneTHIrAwWKO3a. Ki sbupHomy  pacTBo- 
DY O-aHu3HIMarHuhOpomuya, nosyueHHomy v3 3,93 r (0,16 Mona) MarHua Hu 
30,62 r (0,16 mona) o-6pomaHu30la, mpHOaBasasica pactBop 5 r (0,014 mons) 
4-X JIOPTeTPaalleTHJIPIIOKO3bI B a6c. acsupe. Cmecb HarpeBavlacb B TeyeHHe 5 Yac, 
Ha BOAAHOH OaHe, nocle OxJaxKeCHHA pasJiaralacCb BOJOH HM pa3s0aBJIeHHOH 
YKCYCHOH KuCNOTOH. BosHbIi ClO OTAeIAICA, Mocyxa ynapHBacaA pH NOHH- 
KEHHOM JaBJICEHHH MW aleTHMpoBasica 150 Ma ykcycHoro aHruypuya u 5 r 6e3- 
30MHOrO alleTaTa HaTpua. PeakWwHOHHaA CMeCb BbIWIHBalaCb B XOJIOMHYIO BOLY 
A OCTABJIANACb JO NOMHOFO pa3zJIO*KeHUA H3ObITKa yYKCyCHOrO aHruypuya. Pacrsop, 
IKCTPAarHpoOBasicA ScUupOM; SPHPHAaA BbITAXRKAa MPOMbIBalaCb BORON, PaCTBOPOM. 
\uKapOouaTa HaTpHA, CYWMNaACcb MpOKaJIeCHHbIM CyJIb(baTOM HaTpuA U OGeCcIIBe- 
IMBaJiaCb 2KHBOTHBIM yrviem. Ilocue ynapuBaHua acpupa nowyueno 2,44 r (42% 
fCOPHN) O-aHH3HJITeTPaalleTHJITVIOKO3bI B BHe CBeTOrO MpospayHOoro cupona. 

BeuiecTBo pacTBOpHMo B 2Pupe, METHJIOBOM M STHJIOBOM CIMpTe, yKCyCHOH 
<uCJIOTe; HepacTBOpHMO B Boye. IIpH MecTpyKTHBHOM OKUCJICHHH UeJIOUHbIM 
1epMaHranaToM BbIeeHa O-aHv30HHaA KuCcsIOTAa. BeimecTBo onncbIBaeTca Brep- 


sbIe. 
Hatineho %: C 57,26; H’ 6,33 


> 


CoyHogOi9. BeruncneHo %: C 97,93; A DL, 


5-HuTpo-2-MeTOKCHM@eHuHATeTpaaneTHuArAWKO3sa. K 
actBopy 13,2 rTpexBoguHoro HuTpaTa Megu B 18,6 Ma yKCycHoro aHruypuya 
8 MJ YKCYCHOHM KUCJOTHI LOOaBIAJCA IO KalvIAM IPH B380aJITbIBAHHH B TeveHHe 
0 mun. pacrsop 31 o-anngusiTerpaaneTHrmoKosbl B 16 Ma yKcycHoro aHrH- 
una u 10 ma yKcycHoit KucoOTbI. PeakiMOHHad CMeCb HarpeBasach Ha BOHOU 
ane 10 65 —75°. Tlocne okonuanua peakUHH CMeCb BbIIMBaIacb B 400 Mu mena- 
Oli BOLI IpH ZHepruyHOM pasmemmMBaHnn. Vepes nomyaca BeieCTBO H3B1eKa- 
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lOCb 2:PHPOM; SPHPHble BHITAXKKM MPOMbIBaJIMCb paCTBOPOM OuKapOOHAaTa HaTpUA 
BONOli, 3ATeM BbICYLIMBAaINCh Ha xOpucTbim Kasbunem. Ilocae oTrouKu acupé 
nomyueHo 2,39 r (72,7% Teopuu) cupomoo6pasHol 5-HuTpo-2-meToKcueHMTeT: 
paalleTHJIPJIIOKOSbI. 

Tlpw 2ecTpyKTHBHOM OKHCJeHHM Noy4yeHa HW ULeHTHpuuMpoBaHa 5-HATpO-24 
MeTOKCHOeH30iHad KucooTa. IIpu ananuse HaligeHo 3,24% a3z0Ta (BbIMHCJIeHC 
2,89%). BeuecrBo onucpipaetca BrepBble. Ero crpoeHue mpelcTaBJiaeTcaA cule- 


iyroueH opmy Jon: 


OAc 


NO, 


S-O6OpomM-2-MeTOKCHMe€HHATeETPAANeTHATAWKOS A. 
pacrBopy 2 r (0,0046 moma) o-aHu3MuTeTpaalleTHIrOKO3bI B 30 MJ JeqAHO 
YKCYCHOM KHCJOTHI 1O6aBaca pactBop 3,75 r (0,023 moma) Opoma B 10 M 
yKCYCHOH KuCJIOTHI. CmMecb ocTaBsIAvIacb Ha uac, Moce 4Yero Obla BbINIHTa B X04 
omuyto Bony. IIponyKtT peakwuu 2kcTparupoBasca ScpUpoM, SPUpHbIe BLITAKKH 
MPOMbIBaJIHCb CJIaObIM PaCTBOPOM ULeIOUH, BOOM, CYWIMJIMCb Oe3BOAHbIM CYJIb 
cpatom HaTpus. Ilocne otrouku atpupa momyyeno 1,82. r (76,7% Teopuu) CbIpoy 
ro MpoOwyKtTa. | 

.Tloce nepekpuctasiu3aluu UX H30MponumoBoro ciupTa MosyyeHa 5-Opom 
2-MeTOKCHpeHHJITeTpaalleTHIrMOKOsa B BUe OeMOCHEXKHbIX KPHCTAJJIOB C T. TMi, 
147—148°. IIponyKT xopowo pacTBopuM B OObMHBIX OpraHHuecKHXx pactsopmy 
tenmax. IIpH aHamuse Ha ramoug Haligeno 16,19% Opoma (BbruncseHo 15,47 %}) 
BeuecTBO OMHCbIBaeTCA BIMepBHle. 

_ 3-aMMHO-N-aHUSHATeTPaaneTuaAraAwKo3a. Onncannan pauee (* 
3-HHTpO-N-aHH3HJITeTpaalleTHITIOKO3a Oblia MOMBeprHyTa BOCCTaHOBBJICHHK 
ONOpOA0OM B MNpHCyTCTBHH HHKeIA PeHes, KOTOPbIi MOyuasIcA OObIYHbIM CMOCC4 
6oM, NyTem OOpaGorkH KpenkOli WeOUbIO CrvlaBa, CosepxKamero 40% HuKeJIA. 

B Kou6y, cHaO2KeHHY!0 MEXaHH4eCKOH MellaIKO, MOMeulalocb mo | r yKa4 
3aHHOFO HHTpOCcoeAHHeEHHA H HHKeA Peneas, a Takxe 40 ma Bob. IIpu oObe, 
HbIX YCJIOBHAX TeMMepaTYPbl WH AaBJICHHA B PeaKIWMOHHY!O CMeCb MpornycKavJcs 
BOOpoA u3 annapata Kunna. BoccraHoBseHue 3aKaHUMBalOch yuepes 6—7 yac: 
PactBop qubrposaca. Ocaqok nepeKpucTavu30BbIBaICA M3 HeOOMbIUOrG 
KOJIMYeCTBa BOAHOrO 3TaHOwa. Boixoy BeusectBa 0,6 r (64% Teopun). CuHTesu- 
poBaHHad 3-aMMHO-N-aHHMSHJITeTpaalleTHIPOKO3a mpescraBaeT coOoH KpH- 
CTaJIMYeCKHH MpOLyKT KpeMoBoro uBeTa c T. na. 154—157°. pu onpenene-; 
HHM a30Ta 10 Kpenbyasio Haliqeno 3,15% (Bprucueno 3,17%). BemecTBo onn: 
CbIBaeTCA BMepBbIe. | 


wah 


OAc 


NH, 


AcOCHhy OCH3 
ie) 


Poeun ce NAMOT RY NUR OANBER AGH peakiweH Ha3s0THpOBaHHA U 110-- 
FEROS aHua. B TpH mpoOupKu Momeusanocb no 0,1 r moysenHoro) 
a OOaBIAIOCb m0 3 MJl STHJIOBOrO CIMpTa HW Kalle CONAHOH KHCJOTbI 
pera O UME ANACh Jo 5°, noce vero B NpoOupkKu AOOaBAANOCh No 2—3 Kann 
ae EuTPETS HaTpuA. Bee 3a STHM B NpoOupKH C AMasopacTBOpOM MIpH: 

sate KOJIbKO Kall€JIb, COOTBETCTBCHHO, COJIAHOKHCOPO aHHvIMHa 
» PeHoONa B ukeoun, B-Harona B mesouK. Bo Bcex cuyyasx O6pas0BaJIncTl 


KpacHTe/IM 2e/ITO-OpaHxeBoro Beta. JLa MoceqHero cryyad cTpoenne mper- 
CTaBIACTCA CJIELYIOULMM O6pa3om: | 


OAc 


BeH30HA-3-aMUHON-aHUSHATeETpaaneTUITAWKOB8a. 
0,2 r ucxoqHoro amyva pactBopanuce B 5'ma cyxoro nupumuia. K pacrsopy 
MoOaBJAJICA TPeXKPaTHbI U36bITOK xsOpucToro GeH3ouua (0,2 r). Cmecb ocTaB- 
JiaJiaCb CTOAT 4 Yaca, Noce vero BbIIMBalacb B-BoLY. BamaBiiui mpolykT 
OT*PHJIbTPOBLIBAJICA H MePeKPUCTAMSOBbIBAICA H3 STHMOBOTO cHupTa. Bpixog 
0,1 r (41,6% tTeopun). 

Bemectso KpuctamMsyerca B Bue CepeOpHcTHIX YellyeK Cc T. mI. 162°. 
[Ip anause mo Metoxy Kpenbaasna Hnalizeno 2,36% asora (BbryncmeHO 2,38 %). 
Bemjectso onucpipaetca BrepBble. 

3-TONYONCYAbDPaAMHHO-n-aHu3suATeTpaaneTHATAW 

KO3a. 0,2 Pr 3-aMHHO-n-aHU3HITeTpaalleTHITUOKO3bI PacTBOpAMUCh BS Mil 
cyxoro nupuyuna. K nonyuenHomy pactBopy Ao6aBualocb 0,2 © n-Toyoucysb- 
doxopuyza. Uepes 4 uaca cmecb BbIIMBaslaCb B BOLY, B3ATY10 B OOJIbLIOM H30bIT- 
Ke. BpinaBlinii MpOAykT OTPUMbTPOBbIBAJICA WM MePeCKPHCTAJIMSOBBIBAICA H3 
sTHOBOrO cnupTa. Bprxog 0,11 r (41% Teopun). 
_ BemecrBo kpuctaiiusyetca B Buse OedbIX CepeOpHCTbIX YelllyeK C T. Ml. 
161°. [Ipu avanuze no merogy Kpbenpgana nalimeno 2,41% asora (BbluMCTeHO 
2,41%). Beujecrso onucpiBaerca Bnepppie. Ero crpoenve mpeACTaBJeHO Cie y10- 
wei dopmyoni 


OAc 
; NHSO, CH; 
ve 


- PoctoscKuit-Ha-Jlony rocyJapcTBeHHbli lloctynno 
yHuBepcuTer 2 VI 1958 


IMTHMPOBAHHAS JIATEPATYPA 


110, A. Kmauos, Yen. xum., 25, B. 9, 1165 (1956). 7 10. A. Kaa HOB, JI. UW 
HWlep6akosa, T.H. Eroposa. DAH, 88, Ne 3, 403 (1952). 
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Jloxaage Akagemun nwayx .CCCP 
1958. Tom 122, N25 


5. A. 3AXAPOB, B. H. HBAHOB, I. A. KPbIJIOBA u H. T. BbIOHOBA 
MOJIEK YJIAPHAA FOMOFEHHOCTb H CBOMCTBA LEJIJIFOJIO3bI 


(IIpedcmasaeno axademuxom II]. A..Peoundepom 3 VI 1958) | 

OHO BpeMA YCTAHOBHJIOCb MHeHHe, YTO MOJIEKYJIAPHbIH Bec ILE IOJIO3bI J 
KaK BbICOKOMOJeKYApHOrO coequHeHHa (1 *), cocTaBusneT (°) oKkoN0 500 000) 
UcceqoBanus TOPMOX%KeHHA OKHCMTEMbHOH erpaalu WesWJIONO3bI H BUCKO) 
3HMCTPHYeCKHe USMePeHUA IPHBeIH K BeIMYMHE MOJIeKyJIApHoro Beca (°~ %)) 
61u3koli 1 600000; sto sHayeHue ObIIO MOATBepxKAeHO B HeaBHHX padora 
(®~ 4). Enje 8 1939 r. OblmM ChemaHbl CTpaHHble, TpyIHO OObACHHMbIe HaOwuO,e 
Hus (12-13): cBolicTBa MpOUHOCTH HaTYPaJIbHbIX MWeJJIOJIOSHbIX BOJIOKOH B TBep> 


JOM COCTOAHHM OOHAPYXKMBAaIOTCA IipH CpeAHEM MOJIEKYIAPHOM Bece (M) oKond 
32 000 u 6bIcTpo BospacratoT c nNoBbiueHHeM M jo 113 000; sarem, npu NoBBILes 
Huu M jo 160 000, mpoucxoguT Bce MeHee pe3koe BO3pacTaHHe; abHeHMes 


nopbiueHue /M He OKa3bIBaeT BJIMAHHA Ha MPOUHOCTb. 

Boplio Take ycTaHoBeHo (14, 15), uro wWemmiom03a TrereporeHHa MO WJIMHé 
WeNHbIX MoseKYyI. [lostomMy yKa3aHHYy!o BeJIMYMHY MOJICKYJIAPHOTO Beca ceLye 
pacCMaTpHBaTb Kak CpeJHee 3HaAYeHHe, OMPeeeHHO 3aBUCAINee OT MeTO]4 
H3MepeHHAl. 

O6ulee mpescTaBleHne © TeTepOreHHOCTH MeJWIONOSbI Taer cpeqHul Kody 


sbullueHT HeogwHOposHoctn U 


| 
re M, u My —cCooTBeTCTBeHHO CpeAHeBeCOBOH H CpeHeEYHCIeHHbIe MOeKY/ 
japHble Beca. J\is romoreHHolH wemmonosn U = 0. 

B COBPeMeHHbIX HCCJICIOBaHHAX TeTePOreHHOCTh Ie/VIOO3bI Somee NOMHC 
H TOUHO MaTeMaTHYeCKH OMMCbIBaeTCA Yepes PYHKUHH WHTerpadbHoro vu Aud: 
cpepeHitHaJIbHOrO pacnpexenenua (2°). 

B HacTosulee BpeMA emaioTCA OTJEbHbIe MOMbITKH OLCHHTh H3MeHeHHA res 
TepOreHHOCTH B pa3JIMYHbIX MpoOWeccax BbIAeIeHHA HW MepepaSoTKH Ie/IO03bH 
HM CBA3a8Tb TeTePOreHHOCTb C KaYeCTBOM ILeJVIIOMO3bI HK CBOMCTBAMH LeJVIIOsI03- 
HBIX M3 eM. OCHOBHBIM Pe3yJIbTaTOM 3THX HCCELOBaHH ABJIAeTCA et, | 
MaluA OCBOOOKMLATh We/JOOSY OT OU€Hb KOPOTKUX HM OYEHb JVIMHHbIX IeMHbIX 
mMomek yi. [IpeqozkeHHad OWeHKa reTepOreHHOCTH H ee CBA3H C M€XaHHueCK MMH 
CBOHCTBAMH [JICHOK S(PHPOB WeVOIO3bI C MOMOLLbIO akTOpa (popMbI KPHBOL 
pacipeesleHHA MACCbl ABJIACTCH JOBOJIbHO C/IOX%KHOH HM MasIO MepcneKTHBHOH, 

Mb! nocTaBHJH WebIO HOApoOHee AeTau3upoBaTb MpO6MeMY MWIMHbI WenHblX 
MOJIEKYJI MOCpeACTBOM YTOUHCHHA NOHATHH MW 3HAYCHHA TOMOFeHHOCTH LesJI10- 
nosbl. Ilo Hamm mnpelcTaBleHHAM, pelaloujee 3HaueHMe MMeiOT CreqyIouLNe 
ABE XapaKTePHCTHKH TOMOFeHHOCTH, Moyuaemble M0 KpHBOH pacnpezenenuy 
MaCCbI: CTEM€Hb TOMOFeHHOCTH (MOHOMUCHepCHOCTh) BbIABAAeT (bu3Hy4ecKy d 
CYULHOCTh ABJICHHA — MPeCHMYLIeECTBeEHHOe KOHILCHTPHPOBaHHe BeLIeCTBA BOIH3H 
MaKCHMYMa Ha KPHBOH paciipeyeeHuA Maccbl; 9Ta XapaKTepHcTuKa OMMCEIt 
BaeTCA BbICOTOH H OCHOBaHHeM MaKCHMYyMa Ha KpuMBol. Bropas xapaKTepucTnKa’ 
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eee SHAYCHHeM CTeNeHH NOJMMepHsaunu (P), OTBeuaION{HM MaKCH- 
Crenyroume cooOpaxeHua yka3piBaior Ha pelllatoujee 3HaueHHe “MOJIEKYJIAp- 
HOM TOMOreHHOCTH JIA CBOHCTB mpouHocTH HCKYCCTBeHHBIX BOJOKOH. Llenupre 
MOJIEKYJIbI WeIONOSbI, OOAaawulue OMHAKOBOL TJIMHOH, OYLYT UMETb B pac- 
(BOpe OAMHAaKoByio (opmy. Ilosromy Ba3KocTb TaKoro roMoreHHOrO m0 MOJI€K y- 
aM pacTBopa Oyler pu pa3snHuHBlx KOHUCHTPalMAX OHOPOHa B Kaxk]OH 
aJEMeHTa PHOH eHHULe O6bema pactBopa. B coro ouepegp, OWHOPOMHaA BA3- 
<OCTb MPAAMIbHOrO pacTBopa OGecneuNT B Mmpomecce IIpANeCHHA HCKYCCTBCHHBIX 


oH OoubLUIy10 PaBHOMepHOCTh OPHeHTallHH BbICOKYIO OMHOPOJHOCTh yila- 


00 


= Hh 


) eed EE A | 
G UU T000 7300 L000 200 JOU FEGG 
P> 


Pue. |. MoaexyaapHaa roMoreHHocTs |UeITOOsbI, BbIPaxKeHHad Kak 
(YHKUMA pacipeleseHHA Maccbl mp= /(P). 1 — roMoreHu3alua xXJon- 
KOBOH IeJIMOMO3HI C MOMOULbIO pasOaBsIeHHOM a30THOM KHCAOTE; 2 — 
TOMOFeHHOCTb LeJIJIOO3bI HCKYCCTBEHHOrO BOJIOKHA MepHJIb C pa3- 
PbIBHOH HHOH 54 KM; 3 — ToMOreHHOCTb ApeBecHOH WeVOJ03bI, 
NOyueHHOH MO XJOpileOuHOMy MeToXy (GyMara 43 STO WemJIOMO3BI 
UMeeT paspbIBHylO AuHy 9 KM); 4 — reTeporeHHOCTb MCXOAHOH Xs0M- 
KOBOH IeJVJIOJIO3bI 


<OBKH MOJI€KYJI B 9JIEMCHTaPHOM BOJIOKHe, YTO OJIKHO MPHBeCTH K BbICOKOMY 
3HAYeCHHIO CBOHCTB MpOuHOCTH BOJIOKHa. Kak W3BeCTHO, BBICOKaH MpPOUHOCTb 
30JI0OKHa CBA3aHa C PaBHOMePHbIM pacmpeeeHHeM IIpHJIOX*KCHHOrO HanpsAxKe- 
iua (1’). Oto paBHoMepHoe pacmpeyemenue MpHoOperaeT mpesebHoe 3HayeHHe 
3 Cjlyuae FOMOreHHOLO BOJIOKHA, MPHFOTOBJICHHOrO H3 TOMOFeHHOH WeON03b1. 
V3 spicka3aHHbix MpescTaBJlIeHHi CuleqyeT, YTO HAMMOJeKYJIAPHaA CTpyKTy- 
0a ILeNJOIO3bI (B3AMMHOe PaCNONO2RKeHUe MOJIEKYJI MH MeXKMOJIEK YJ PHbIe CBA3H) 
[OJKHA ONPeAeIATbCA HM MOXKET PeryJIMPOBATbCA BeMYHHOW MOVIeKyApHOn 
‘OMOreHHOCTH. 

Ila 2KCHepHMeHTaIbHOH MpOBePKH BbIABHHYTbIX MpeCTaBeHHH HaMH 
ICMOJIb30BaH CJIeLyIOWMH MyTb. PpakwHoHMpyxA MO MeToxy ocaxjenua (18) 
IMTPOSPUPbl, MOJYYeHHbIe H3 WeJIOOSbI B TOTOBbIX H3AeIMAX (HaTypa/bHble 
ANIM MCKYCCTBEHHbIe BOJIOKHA, OyMarH) H OO/Jaalollve MOHMKAaIOLeCA BeMUH- 
iOli CBOHCTB MpOUHOCTH, MbI JOJDKHbI NOYYHTb AMarpaMMbl pacnpeyeienua 
(ACCbI, MOKA3bIBaIOLLMe MOHM2XKCHHe MOJICKYJIAPHOM TOMOTreHHOCTH. 

U3 xpusoit 2 puc. | ceayer, uTO BbICOKOM Pa3pbIBHOH AVJIMHe BOJOKHa MepHJIb 
54 Km) oTBeuaeT BbICOKaA CTeMeHb TOMOreHHOCTH MPH P=450. KpusBaa 3 puc. | 
[OKA3bIBaeT 3HAYHTEMbHY!IO FOMOFeHHOCTh XJIOPOMLeOYHOH Ie/IO03bI pu 
PD — 9800. Bymara, u3roTOBJeHHad M3 STOM WeNO03bI, OOMaqaeT BbICOKON 
JaSPbIBHOH IMHO (9 KM). fj 

Haum uccieqopaHHua noKa3au Hamme y pAa We/I0ON03 BLICOKOH CTeneHu 
‘OMOFeHHOCTH MPH CJIEMYIOWMX SHAYCHHAX CTENeHH NOJMMepH3salHH: WBeACKHE 
Opluble wemuoMosbt YOO—1200, kaHaacKas KOpAHaA IetoN03a 2000, oTeue- 
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CTBeHHaA WelO03a (CyIbtbaTHad Wesw1O03a, OOaropoxKeHHaA MO MeTOL 
VOX) 850, cacpckaa HeGenenad wemmionosa 2800. AreTaTiesONO3HbIe 11e 
KH MMeIOT CpemHIoIO CTeneHb TromMoreHHocTH mpH P = 250. 

BnowHe ecTecTBeHHO BOSHHKaeT BOMpPOC, KakHe MYTH HMeIOTCA WIA KOHTP 
JIMpYeMOFO H3MCHEHHA MOJIEKYJIAPHOBECOBOM TeTepOreHHOCTH C ILeJIbIO MOE 
HUA BbICOKOM CTeMeHH TOMOreHHOCTH MIpH 3aaHHOM 3HaveHHH CTeneHH MOJHM 
pusauuu. Hamm nepepacuerbl SKCMepMMeHTAIbHBIX aHHbIx (1°) no ppakilH 
HUPOBaHHIO BbIABHJIH, YTO THUApOMS C pasOaB/IeHHOM COMAHOM KUCHOTON 3 
MeOUHOe NpescospeBaHue He OGeCHeYMBAIOT MOMYYCHHE WeIIOMOSbI C BbICOKO) 
CTeMe€HbIO TOMOFeHHOCTH. 

Mot mpopesin O6pa6oTKy XJIOMKOBOH WeJIONO3bI, IpHrOTOBeHHOH mo Kope 
u Tpew (ee rereporenHoctTs noKka3biBaeT KpuBad 4 puc. 1), pasOaBsIeHHOHM a30 
Hol KuCNOTOH. Kak BugHO Ha puc. | (KpuBas /), xONKOBaA WeO03a IPH 
oOpesa BbICOKy!0 CTeneHb romoreHHocTH mpu P = 400. OddpexT romorenu3allHt 
TaK2Ke YCTAHOBJICH H C JIPeBeCHOH WeJOsO30N. 

TlomyueHHble pe3yJIbTaTbl ABJIAIOTCA NepBbIM TIOATBeEPxKAeCHHeM 3HaAYeHHs 
POMOPeHHOCTH LeJJIIOJIO3bI JIA MPOUHOCTH M YKa3bIBalOoT Ha OJMH H3 BO3MOXKHBI2 
myTei JlOcTHxKeHHA TpeOyeMOH TOMOreHHOCTH. | 

CnenyeT nojaraTb, YTO MOJeKYJIAPpHaA TOMOFeCHHOCTh HMeeT BaxKHOe 3HAaYe: 
He JWI XHMMYCCKHX HW (U3HYECKHX CBOMCTB IWe/VIIOIO3bI UH MOBeLeEHHA MpHpos 
HbIX HM CHHT€THYCCKHX BbICOKOMOJICKYJIAPHbIX COeAHHeEHHH. | 


VMuctTutyT oprannueckol xumuu uM. H. JI. 3eanucKkoro Ilocrynua0 
Akaylemuu HaykK CCCP 25 V 1958 
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Akayemuk AH AsepoCCP 10. T. MAMEJIAJINEB, M. M. TYCEMHOB 
Hu ®. A, MEXTHEBA 


OJIYYEHHE YETbIPEXXJIOPHCTOFO YFJIEPOJA XJIOPHPOBAHKEM 
METAHA B KHMSAWIEM CJIOE KATAJIM3ATOPA 


| Uerbipexxsopuctaili yrepoy npuMenserca B KayecTBe pacTBOpHTeIA MACE, 
MOJI, NapacpHHa UW Apyrux OpraHvyecKHx BeleCTB, CYT HCXOJHBIM MaTepHa- 
9M. B IIPOH3BOACTBe XJlaqoareHTa — @peoH, BXOJUT B COCTAB pa3JIMYHbIX OFHe- 
ICALHX KOMNOSHUMH WM CJIyXXHT HCXOJHbIM BeLIECTBOM JWIA CHHTe3a 9HaHTA. 

HaCTOALee BP€MA OCHOBHbIM MeTOJOM MpOHSBOJCTBa YeTbIPeXXJOPHCTOFO 
‘WepOa ABJIACTCA M€TOR, OCHOBaHHbIM Ha peaKIHH XJIOPHPOBaHHA Cepoyrue- 
da, OTJMYAIOULMHCA COXHOCTbIO TeXHOJIOrMYeCKOrO NMpolecca HW B3pbIBO- 
IaCHOCTbIO. 

_ OAHUM H3 aBTOpoB HacTosmel CraTbu ene B 1936 r. Obi paspaboTaH H HCHbI- 
\H_B TOJIYMPOMbILLJICEHHOM MacluTaOe MeTO NOYYeHHA YeTbIPeXXJIOPHCTOTO 
mepoja (°, *) KaTanvTHYeCKMM XJIOPHpOBaHHeM MeTaHa B MpHCyTCTBHH yrvie- 

Coro fa3a, Hrpalollero POJlb pasOaBUTeIA C WebIO U386ExKAHHA B3PbIBHOTO: 
apakTepa peakuuun. C sTO *we WebiO Ha YCTaHOBKaX, OMHCAHHBIX B JIMTepa- 
pe (*, °), mpeqycmaTpuBaetca xJIOpHpOBaHHe B yCJIOBHAX OOpa3s0BaHuA BCeX 
1OP3aMeCLLCHHbIX MeTaHa M CTyneHyaTOe xJOpHpoBaHue. 
| Ucenegopanua B O6acTH KaTasuTHYeCKOroO XJIOPHPOBaHHA aJIKaHOB, IIPpOBe- 
HHbIC JO HaCTOALerO BPeMeHUA, MpeyCMaTpuBaloT NpOXox*XMeHne peakUHH 
MPHCYTCTBHH HeENOJBMXKHOFO COA KaTa/lM3aTOpa WIM paCIWaBJICHHbIX COJIEH. 
CKJOUeHHe CocTaBulneT paOota A. B. Tonunepa c corp. (°) MO XJOpHpOBaHHlo: 
)ONaHa Ha ABHKYWIeEMCA KOHTaKTe. Crporo roBops, HccIeqOBaHHA NOCMeTHUX. 
3TOPOB HE MOFyT ObITb OTHECeHbI K KaTeFOPHH KAaTaJIMTHYeECKHX MPOWeCccoB, 
}0 JBY2KYUIHHCA KOHTAKT MpescTaBA COOOM MlaBseHbIii KaMeCHb — MYJLIHT,. 
paBLUHH POJIb XHMMYeECKH MHEPTHOTO TemMJIOHOCHTeJIA. 

IfenHo MexaHu3M PeakIUHM XJIOPHPOBaHHA aJIKaHOB HW ee CHJIbHO 9K30TEDP- 
qyeckKHH XapakTep HCKJIOUaeT BO3MOXKHOCTh .MOfeJIMpOBaHHA Mpollecca, 
JI€CTBHeE YuerO OCYILeCTBJIeHHe Tpolecca B OOJIbIMX PeaKTOPHbIX CKCTeEMaXx 
MIPOBOXKAaeTCA CePbeSHbIMH OCIOXRKHEHHAMH. I]pH mpoRexeHHH PeaKIWHH XJ1O- 
ipOBaHHA B YCJIOBHAX M3O0bITKa XJIOpa B pearupytouleH CMeCH peaKIMA COMPO- 
WK aeTCH YaCTbIMH B3PbIBaMH C OOpa30BaHHeM CaxKH, YTO HapyllaeT HOPMAJIb- 
ye TeyeHHe peak. C Weblo H36e%KaHHA B3PbIBHOrO XapakTepa PeaKIUMH 
IOPHPOBaHHA pPa3/IMUHbIMH aBTOPaMH OblIO MpeWIOKeHO pasOaB/ATb PearH- 
JIOULYIO CM€Cb HHEPTHbIMH Fa3aMH — a30TOM, XJIOPHCTbIM BOOPOJOM, YTvie- 
ICJIbIM Ta30M WT. J. PasOapseHHe pearupyroueH CMeCH MHEPTHbIMH Ta3aMH, 
TA WH YCTPaHAeT ONACHOCTh BSpbIBa, HO CO3faeT ACNOMHHTeIbHbIC TPyAHO- 
M, CBASAHHbIe C KOHJeHCallNelH MpOLYKTOB H3 pa3s0aBJIeEHHOH Ta30BOH CMCCH, 
ipKyJIAWHeH MHeEPTHOrO rasa U Jp. 

Han6onee addeKTHBHbIM MPHeMOM, YCTPpaHAIOWMM YKa3aHHble BbIIWe Heo 
ATKH, ABJIACTCA MpOBeeCHvHe PeahUHH Fa/lOMAMPOBaHHA B KHMAWIEM CJIOe 
JIKOAMCHepcHoro KaTawu3aTopa. IlpH NpHMeHeHHM STOrO NpveMa, Mpevlo- 
SHHOrO HaMH, B pesyJibTaTe COyapeHHA PaluKaJIOB WH aTOMOB C 4aCTHILCH 
polmkOOOpasHOrO KaTasu3aTOpa TIPOHCXOAHT TOPMOKeHHe WeNHOH peaKiHH 
JOHIMpOBaHHA HU MpekpauleHHe ee B3pbIBHOrO Pa3BHTHA. 
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B stoi CBA3H HaMH ObWIM MpOBeeHbI HCCeEAOBaHHA NO MOI yYeHHIO YeTbIPe 
XJOPHCTOrO yrueposa XJIOpHpOBaHHeM MIpHpoHOrO rasa B KUMSALEM COC Ki 
Tamu3aTopa B IWMPpOKOM HHTepBasle H3MCHEHHA TapaMeTPOB Mpollecca. IIp) 
POJHBIM Ta3OM, MpHMeHEHHLIM B 9TOM HCCIeOBaHHH, CJTY*KMI Tas HS MeCTOPOXe 
enna JlyBpanupr Asep6CCP, coyepxaujui B CBOeM COCTaBe 97 —98% meTaHiy 
V3 ucnbiraHHbIx KaTaJIM3aTOPOB HaHOOJIblell AKTHBHOCTbIO OTMEUAaJIACb TEM3ip, 
BCJIEICTBHE 4erO TPHBeeHHbIe aHHble OTHOCATCA K 9TOMY KaTaJIM3aTOp)y 
OnuitsI mpoBogqusauch Ha ycTaHoBKe, v306paxKeHHOl Ha puc. |. | 

IIpupomupli ra3 “v3 Oamona J, Mpoxoss yepes peryJATOp CKOpOcTH 2, Tm! 
TOTHTeb C CepHoH KUCcJOTON 3, :loTOMeTp 4 H CKJIAHKY C XJIOPHCTbIM KaJty 
wuem 5, MocTynmaeT B HW>KHIOIO YaCTbh peakTOpa 6, HrpaloullerO POJIb CMCCHTCJE 
AnaJIorHvuHblii MyTbh mpoxoguT xsiop. HwxkHad uacTb peaKkTOpa OTJeJieHa OT ely 
OCHOBHOH YaCTH CTCKJIAHHbIM (PUJILTPOM. QTOT CUMbTp WrpaeT POMb peryAATOPP 


Ta6uaunna 1 


JNoNeo OnbpiToB 


XapaktTepueTuka ONITOr | 


7 8 | 6 | 15 | 5 
YCAOBHA ONbTA 
Temmepatypa, °C 380 400 420 380 410 
Mou. cooTH CHz:Cl> Ea had jh od ile {'* 
ckopoctb CHg, 1 4ac 6,35 6,35 Oca 7,8 6,3 
ckopoctb Clg, a/4ac DAD) ti 20,4 PS) 31,1 25,4 
BpeMA KOHTAKTa, CeK. eal 5,0 4,9 Le 4,9 
MpOMOMK. O1blra, 4ac. 3,0 3,0 3,0 3,0 3,0 
B3aTO B peak, (H. T. J.): 
CH, 20,4 We 17,4 21,4 17,4 
Cle 81,6 69,8 69,8 85,6 69,8 
Ilomyueuo 
KaTasiH3aT, © 140 96,4 79 142 109 
HCl, r 432 104 125 140 113 
Cle, r 2 20 25 2,4 8,0 
ra3, J 0,8 0,4 a Ae: sea. 
CBpokceTBa KaTaaqu3atTa 
a 1, 6028 41,6028) 14,6071 41,5905 1,59 
ae 1 ,4608 1,4640| 41,4650} 41,4616) 4,46) 
pak. cocTaB 
H. Kum., °C 59 72 72 09 63 
(pakiuan 59—63°— spixog, % Oe a= — Aes = 
dpakuna 63—74°— ppixon, % 6,4 1,6 ves 8,8 6,6. 
a0 41,5699} 14,5710] 41,5712} 41,5695) 4,56) 
a 1,4582 1,4588] 1,4589 41,4584 4,45) 
pakuna 74—78° —spixon, % 85,8 88,5 83,6 82,0 86,5 | 
a 1,5940| 1,5932} 41,5940] 14,5942) 4,594 
is 1,4615| 1,4614| 1,4613| 14,4612) 1,46) 
OctaTok | 
BHIXOD, % 5,6 O50 10,0 5,0 6,1 | 
notepu, % 2,0 0,9 the 2,0 0,8 | 
Matepnhanbubli Oamanc no xfopy, % | 
B KaTaJIu3atTe 49 ,0 41,0 13350) 48 2 45,4 - 
Ha oOpa3o0BaHve HCl 49,2 45,6 54,7 iO) 49,7 | 
CBOOOAHbIA Cle 0,8 8,0 Ae 0,9 3,6 | 
notepu 1,0 5,4 Va) One 4 on 
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paBHOMepHOH Mowayw CMeCH B peaKI[MOHHy!O 3OHY, a Tak2xKe YCTpaHAeT BO3MO7 
HOCTb MonalaHud KaTaJIM3aTopa B CMeCHTEJIb. 

Cmecb xsJlopa WM MeTaHa uepes (pHJIbTp MocTynaeT B peaKTOp C KUIMNALLE 
CJIOEM MOPOIUKOOOpasHOrO KaTasIM3aTopa. Peaktop mpedcTaBiseT COOOK CT 
JIAHHY1O TpyOKy ymametpom 3 cm u AaunoH 100 cm, oOorpeBaemyto0 C NOMOUIE 
gyleKTpHueckoli OOMOTKH. TemnepaTypa peaKTopa peryslMpyetca sa6opaTopH 
ABTOTPaHCPOpMaTODOM H H3MepsAeTCA TEPMOMETPOM, MOMELLCHHbIM BHYTPH peakTopL 

IIpoyktbl 43 peaktopa MocTynaoT B MpHeMHHKU-XOJIOMMJIbHUKM 7, OXJ1a? 
qaemble CMecbIO JIbsa WH coum. Orxogaliwe ra3bl, WJIst OCBOOOXKMeCHAA OT X 
pUZHOrO BOLOpOya MpoxoAT yepes KoMOHKy 8, Opowlaemy!0 BOON. OcBo6or 
JI@HHbIe OT XJOpHcTOrO BOAOpOAa Ta3bl, MpOXOAA wepes CKJIAHKY C XJIOPHCTH 
KaJIbILMeM, MOCTYMaoT B YrOJIbHbIM agcopSep 9 AA YywuaBJIMBaHHA HeECKOHJeCHC. 
pOBaBIelicA YaCTH MpOLyKTOB peakiMH MU coOupaloTcA B rasoMmetp //. 

Tlocie onbira MpoOv3BOMJICA aHaJIM3 MIpOMbITbIX BO Ha COepr%KaHve XJIOP 
M XJIOpHcToro BOROposa, a KaTasMsaT noOABeprasicA MeTaIbHOMY MCCJIe]OBaHHE 
Pe3yJIbTaTbl THMMUHbIX ONMbITOB NpMBezeHb! B Tad. 1. 

Kak BuJHO 13 JaHHbIX, IpHBeLeHHEIX B Ta6l. 1, mpu Temmepatype 380—40C 
cooTHomeHHH Cl, : CH; = 4: 1 w Bpemenu KoHTakTa 5 CekK. B KHMALMLeEM CJ¢ 
MEJIKOJMCNepCHOH MeM3bI XJIOP MOJIHOCTbIO BCTYMaeT B peakILHlO, OOpasyx 
90% uerbipexxsopuctoro yriepoga. Ocrarok 5—l10% comep2xKuT B CBOeM 
CTaBe IlaBHbIM O6pa30M TeTpaxJIOpsTHIeH HM TekCaxJIOpSTaH. 

Pa3pa6oTaHHblit MeTO] CHHTe3Aa YETHIPEXXJOPHCTOrO yruepoja xsOpupoBanne 
MeTaHa B KHIALLEM Cl0e KaTaIH3aTOPa MOXKET ObITh IIPHMeHeH TakKe WIA WCU 
MbIBaIOllerO XJIOPHPOBAHHA ApPyrux aJIKaHOB. 
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XHMHA 


Axayemuk A. H. HECMESHOB, snen-Koppecnongent AH CCCP P. X. ®PEMJIMHA 
u A. B. BEJIABCKHA 


TEJIOMEPH3AUMHA ITWJIEHA C TETPAXJIOPITUJIEHOM 


XNOpoNepHHbl, HECHOCOOHbIe K NOMMMepH3allMM, MOryT BCTYMAaTb B peakILHIo 

loMepH3allun C OneduHamnu. IIpu stom xXso0poulepuHB! urpator posh NepeHocun- 
B WeNH peaKUMH WM NOCTABAIOT MOJeKyJIaM TeJIOMepOB KOHIeBbIe rpynmbl. 
eH peak STOO THMa OOJbIUWOM MHTepec peycTaBaeT TeOMepH3allHA 
ANe€Ha C TeTPaXJIOPSTHJICHOM KaK IYTb CHHT€3a PeaKI[HOHHOCHOCOOHEIX TeT- 
Wires COjlepKalluX YeTHOE YHCIO ATOMOB yrviepowa B MoOwleKy.e 
ema ; 


CCl, = CCl, — nCHg, => CH, 


HHHIHaTop 


KHO MIPCANOORKUTH, YTO TETPaXJOPaJIKeHbI, MOJYYCHHbIe ITHM TyTeM, MO3BO- 
T OCYLUCECTBHTb CHHTe3 Pa3HOOOPasSHbIX MOJMPYHKUMOHAJIbHbIX COCAHHEHHH 
THOrO pxiJla, MOAOOHO TOMY, KaK H3 @, a, 4, w-TeTPaxJIOPa/KaHOB, MOJIYYaeMbIx 
IOMepH3allHel STHJICHA C YeTbIPEXXJIOPHCTbIM YIIepOMOM, CHHTe3HpyrOTCA 
3HOOOpasHble OH- HW NOJMPYHKUMOHAJIbHbIe COCAMHEHHA HEYeTHOPO psa (CBOL- 
9TUX peakiHl cm. (1)). CreqyerT OTMeTHTb, YTO COeCAHHEHHA, COMeprxKalne 
], = CCl-rpynny panee Oblmu TpyHO WOCTyNHbI; Wake mouyyeHue UX U3 
IMHEHHH, cosepxKauiux CH=CCl,-rpynny saBsaaetca MHOrocTaqHHHbIM Mpo- 
‘COM, HalipHmMep mo cxeme (2): 


RCH2CCl3 > RCH = CCly > RCHCI CCl3 + RCC] = CCle. (2) 


AKIMA TEJIOMePH3allHH YTHJIeHa C TeTpaXxJIOPSTHJICHOM JO/JKHAa MIPpHBeCTH K 
ITe3y COCHHEHHH, COepxKallluX TPHXJIOPBHHUWJIbHYIO Tpymily, B OMHY CTa- 
0. O6 sTOM peaKIMH HMeeTCH yNOMHHaHHe B MarTeuTe (*). Peakuua mpoBosn- 
b B MPHCyTCTBUM MepeKucu GeH30na mp 115° u 95 arm. U3 cmecu mposyK- 
| Obl BbINeeH JIHWIb TeTpaxJiopreKceH, KHNeBWIHH B WIMpOKHX Mpefeax 
MepaTypbl. 
Hamu peakilua 9THJIeHa C TeTpaXJIOPSTHJIEHOM MPOBOAWNach NO AaBJICHHeM 
50 yo 200 aTM. B MpHcyTCTBHM BOYbI Hu Oe3 BOJbI; B Ka¥eCTBe HHUWLMAaTOPOB 
IH HCMbITAHbI MepeKHCb GeH30NJIa, MepeKHCb TpeTHYHOOYTHa, a30\MHUTPHI 
-H30MaCJIAHOH KHCJIOTHI H a30aMHHOOeH30/1. Bo Bcex cyly¥aAix MpoBeweHue 
KIHH B IIPHCYTCTBHH BOYbI WaBaJlO OOJIbINyIO KOHBepCulo TeTpaxJIOpSTHJeHa. 
HIIMMH M3 HCMbITAHHbIX MHHIUHaTOPOB OKa3aJIMCb TepeKHCH. 
VceneqopaHie oKa3aJl0, YTO TeTPaXJIOPSTHJICH ABJIACTCA MeHee PeaKUHOH- 
NOCOGHBIM TepeHOCUHKOM WelH peaKkIHH, YeM, HalpHMep, YeTbIPeXXJIOPH- 
H yruepox umn xsopopopm. Tak, KOHBepcHa TeTpaxJIOpeTHeHa B JIY4LIMx 
irax cocTaBHuia Hb 20% npu ycOBHAX MHOFOKpaTHOrO 1OOaB/IeHHA HHH- 
Topa B mpomecce peakuHH. Ha MHepTHOCTh TeTpaxJIOpSTHeHa YKa3bIBaeT 
oT (PaKT, UTO IPH MOBLILMCHHM WaBJIeEHUA ObICTpO pacTeT COep2xKaHHe BbICLINX 
DaXJIOPAIKeCHOB B CMECH MpOyKTOB peakWMH. PpakWHOHHpOBaHHe CMeCH 
JLYKTOB PeaKIMH NOKasasl0, YTO HHSINHE a, a, B, w-TeTPaxJOpaJKeHbl (n = 
,2) JerkO BbIJeIAIOTCA B MHAMBHAYaJIbHOM Buse. Bpicuime PpakWMH COMep2KaT 
OUHbIE MpOAYKTbI peak, OT KOTOPbIX TPYJHO ocBoOojuTBea. HecmoTps 
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Ha yKa3aHHble TpyAHOCTH, HaM yaJIOCb NOJYYHTb TeETPaxJOPaJIKeHbl, COME 
»Kaulue 4, 6, 8 aromoB yrslepoya B MOJIeKyJI€ H H3SYYHTb HEKOTOPble HX XHMH 
ckKHe MpeBpalileHus. 

B3auMoselicTBuem TeTpaxsopamKeHOB (n = 2,3) C AH9THaMHHOM MOyyer 
JM9THI@MHHONpONsBOAHbIe cTpoenuA: (C,H;)2N(CH.CH.),CC] = CCle, vem a 
Ka3bIBaeICA HaIMYHe B MOJIEKYJIC JMIUb OJHOH XJIOPMeTHJIbHOH rpynnpl. 

[pu qelicrBuu MeTaJIM4eCKOrO HaTpHA Ha MOJIYYeHHbIe OCHOBAHMA BbIeeH 
aIleTHJICHOBbIe IMPOH3BOAHbIe cTpoeHua: (C,H5)2N(CH,CH2),C = CH, vem 
Ka3bIBaeTCA HaIMUMe TPUXJOPBUHUIbHOH rpynnpt (cp. c (')). 

B orsmune oT BBICIUMX TeTpaxmopamKeHoB 1,1,2,4-rerpaxop6yTeH-1 ny 
B3aHMMOJeHCTBUH C JUITHAMHHOM JlerHyqpoxmopupyerca C oOOpa3s0BaHHe 
1,1,2-Tpuxmop6ytTaguena-1,3. 


IKCNeCPHMEHTAIBHAA a Caleb 


PeakiHA TeENOMEPH3aALHH TeTpaxnopaTuae 
c 3THMWeHOM.B Kaualollulicd aBTOKaB M3 HepxKaBelollei CTaJIH EMKOCTH 
2700 ma sarpyxeno 1000 ma TerpaxuopsTueHa (1620 r), 500 Mi Bos Hu BBE 
3THJIeH Oo JapsieHun 50 arm. Cmecb Harpeta 20 Temnepatyppi 140°. IIpu are 
TemMepaType WM JaBJIeHHH Yepes KarKAble mosTOpa yaca OCaBannoch 20 x 
pacTBopa lepekucu TpeTHyHOOyTua B TerpaxmopaTHeHe. Bcero 3a 15 4a 
mpHOaBsieHo 12 r nepekucu B 200 ma TeTpaxmopaTuieHa. [IpoaykKTbl AByX OMbIT 
ObIIH OObeEAHHEHbI, NOyyeHO Bcero 4185 r cmecn. Jha poatincuipor a 
B3ATO 2400 r cmecuH. 

Tlocne orronku 1782 r TrerpaxmopsTuieHa momyyen octaToK 618 r, KoTop 
(bppakuHoHHpoBasu B Bakyyme. Ilomyyeno: I dpakuua 35—65°/22 mm 108 | 
II m@paxyna 60—90°/10 mm 95 r; III dpakuua 9O—115°/10 mm 144 r; IV pak 
See 96—110°/2 mm 50 r; V @paxuua 111—130°/2 mm 27 r; VI dpakuna, octa 

F. 

Tlocme BropHuHOH neperoHKu Ha KOIOHKe u3 cpakuun II, III, IV Opin 2} 

AeeHbl COOTBETCTBEHHO: 


. a) 1,1,2,4-Terpaxnop6Oyrten-l (77r). T. kun. 6679 mm, nip 1,514 
d;’ 1,4708. Haiizeno MR 39,69. Jina CyH,Cl,F serancneno MR 39,67. 


Hatizeno %: C 24,93; 24,98; H 2,17; 1,98 
BaruncneHo %: C 24,77; H 2,08 


ry 


6) 11,2,6-T erpaxaoprex cel (1301). 7. nun. 108—104/8,5 0} 
np 1,5090, dy 1,3551. Haiigeno MR 48,92. [Ina C,H,ClaF Bprancutes 
MR 48,91. 


> 3,79 i 


Hatigeno %: C 32,67; 32,68; H 
BpryneneHo %: C 32,47; H 


JlurepaTypHble anupie (°): T. Kum. 99—103°/10 um, n® -1,5060, a> 13454 

B) 1,1,2,8-Tetpaxaopoxtren-l (27 r). T. kun. 111—112°/2 i 
ny 1,5060, d;? 1,2206. Hatigeno MR 58,26. IIna CgHyCl4F BBIUHCER 
MR 58,63. 


HatigeHo %: C 39,34; 39,40; H 4,68; 4,69 
BpryveieHo %: C 38,43; H 4,83 | 


Ilpomexxytounple (ppakituH M OCTaTOK He UCCMeLOBaJINCh. | 

1,1,2-Tpuxaop6yraguen-l,3. Pactsop 90 r (0,46 mona) 1,1,2,) 
TeTpaxsopOyTena-1 B 67 r (0,92 Movia) IuaTHIAaMMHa NOMEeLIeCH B TPH CTeKIAHHE) 
aMiyibl. AMnysibl HarpeBasiu Jo 22—25° wu mpu stot TemilepaType BbIZepxKHBAa | 
B TeyeHve 48 vac. BrinaBuinit xoprugpat oryenen, pacTBop MpombiT cw1a6Ey 
PacTBOPOM KHCJOTHI, BbICyWIeCH Haj, CepHOKHCJIbIM HaTpHem um meperHan. [onl 
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HO SI r (70,5% or Teopuu) 1,1,2-rpuxnop6 J 
1,1, yraquena-1,3, T. kun. 75°/80 mu, 
Bere azo 1,3733. Hatiqeno MR 35,72. Jlna C,H;Cl;F. sBeraucneno 


Haiineno %: C 30,61; 30,25; H 2,15; 1,97 
Buryveieno %: C 30,54; jal wey 


? 


| ,2-Tpuxnop6yrngquen-1,3 merKo NOJIMMepu3yerca. 
1,1,2-Tpuxaop-6-Ru9THTaMuUHOreKCceH- 1. B  astoxanas 
HepKaBerouleH CTalM sarpyxeuo 44 r (0,2 mona) 1,1,2-6-rerpaxnoprexcena-1 
r (0,4 Moms) qusTuiamuHa u 50 ma MeTHmoBoro cnupta. Cmecb Harpepasack 
M Temnepatype 95 —105° 6 uac u O6pabaTHIBaacb OObIUHBIM o6pa3om. OcHosa- 
€ BbicyuieHo Haq Na,SO, u nepernano. Ilonyyeuo 43,2 r 1,1,2-rpuxaop-6- 
STHJlaMuHorekcena-1, T. Kum. 128,5°/9 um, i eeoou, he 1,1175. Hatizeno. 


R 66,45. tna Cy,HisCl;NF seruucneno MR 66,45. 


Haiizeno %: C 46,33; 46,42; H 7,88; 7,13 
BuruncaeHo %: C 46,44; lol 7 OP 


lopruspaT, T. na. 187° (uz cmuprta) 


Haiigzeno %: C 40,77; 40,79; H 6,63; 6,67 
BuruvcaieHo %: C 40,69; H 6,49 


? 


11,2-Tpuxaop-8-qu9THAaMUHOOKTEeH- 1. B aprokiaB us: 
PxKaBelouleH CTaH 3arpyxkeHo 95 r dpakWHH TeTpaxJOpoKTena, T. KHIM. 
O—114°/2 mm, 60 r (0,76 mona) qusTHamuHa u 50 Ma MeTHsOBOrO cnHpTa. 
(ecb Harpeta mpH 95—105° B Teyenue 6 yac. Tocae o6blmHO O6pa6orTKH OCHOB- 
l€ MpOAYKTbI OTAeeHbI OT HeHTPabHbIX. Helitpadbuble mponyKTb! (15 r) He 
cleqoBaucb. IIpu meperoHkKe OCHOBHBIX MpoAyKToB nomyyeno 28 r 1,1,2- 
UXJOp-8-u3sTHaMHHOOKTeHa-1, T. Kun. 147°/5 mM, ne 1 s4800; a 1,0835.. 


uumeHo MR 75,90. Ina Cj,H»s.NCI3F sBerancneno MR 75,69. 


Hatiyeno %: C 50,46; 50,56; H 7,82; 7,84 
BpruneneHo %: C 50,27; lal Ze 


iopruypat, T. ma. 116° (43 atleroua) 


Hatimeno %: C 44,83; 44,72; H 7,19; 7,19 
BpruneeHo %: C 44,59; jal Ze 


6-LustTHaamMuuHrekcuH-l. B Tpexropayio kol6y s3arpyxeHO 
34 r (0,34 Moma) MemkopasqpoOmeHHOrO MeTauMueckoro HaTpus u 30 MI 
apa, pH MepememmBaHuN NobOaBseHO HeOoMbIUNOe KOMYeCTBO 1,1,2-TpuxsOp- 
(a49THJIaMuHreKcena-! B pacTBope xpupa. Uepes 2—3 MHH. CAMOMPOH3BO/IbHO 
Wallach PeaKIMA HW TOPa Obl MOOaBseH NO Kalam ocTambHok pacrsop 1,1,2- 
axsop-6-quaTHIaMuHreKceHa-1, Bcero 21 r (0,085 m) B 25 ma stupa. Sary- 
Bad Macca pasMelmMBaslacb 4 uaca. Uepes 15 uac. cmecb O6paboTaHa MeTH- 
BbIM CIMpPTOM HM Bool. Oprannueckn ci0l 9KCTparMpoBaH 9pHpoM, 
cymieH Han Na,SO, u neperHan. Boigemeno 8,3 r 6-RM9THIaMHHOreKcHHa-l, 
kun. 73°/12 mm, 1% 1,4450, 2° 0,8120. Hatineno MR 50,24. Jlna CyoHiN F 
qucueHo MR 50,31. 
Hatigeno %: C 77,83; 77,99; H 12,54; 12,47 
Barancaeno %: C 78,39; H 12,48 


(oprumpat, T. ma. 120,5—121° (us atyeroua): 


Hatineno %: C 63,04; 62 82; H 10,60; 10,70 
Buruucneno %: C 63,30; H 10,62 


8JIuatunaamMuHooxkTuHl. Tosyyen us 40 r 1,1,2-Tpuxsop-8- 
sTHaMunoreKceHa-1 O6pa6oOTKOH ero MeTaJIJIMYeCKUM HaTPHeM B 9(PHPHOM pac- 
pe, KaK 9TO OMMCAaHO B MpebIAyUeM ONBITC. Tomyueno 15,5 r 8-qn9TH1aMHHO- 
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oxTuHa-1, T. kum. 96°/10 mm, n%? 1,4478, abe 0,8146. Hatgeno MR 59,50. J. 


CipHesN F sBeruncneHo MR 59,54, 
Haligeno %: C 79,14; 79,42; H 12,77; 12,90 | 
BpryvcsieHo %: C 79,48; Jal aA rek0) | 
Xaoprugpat, T. ma. 81° (3 aueroua) 


Hatiyeno %: C 66,28; 66,36; H 11,17; 11,12 
BpryucseHo %: C 66,17; H 11,10 


Tloctynuno 
5 VII 1958 
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Usen-koppecnonzent AH CCCP O. A. PEYTOB, O. A. MTHLbIHA u XY XYH-BEH 


CHHTE3 PTYTHOOPPAHHYECKUX COEAWHEHHM YEPE3 COJIM 
AMAPHJIMOJOHNA 


Kak noka3aHo Hamu pauee (!,”), ZBOMHbIe COMM XJOPHAOB LuapHslioqoHHA H 
IOPHAOB MeTAJJIOB MOrYT CJIYXKUTb MCTOUHHKOM MOJTyYeHuA MeTasOOpraHH- 
CKHX COCAMHEHHH OJIOBa, CypbMbl H BUCMyTa. PeakuuA 3aKsOUaeTCA B pa3v0- 
CHHM JBOMHbIX JMapWJIMOMOHHEBbIX COJIeli COOTBETCTBEHHO MOPOIIKaMH O10BAa, 
/PbMbl HW BHCMYTA. 

B HacToaulel paOoTe u3y4¥eHa BO3MOXKHOCTh pacnpocTpaHeHuA STOI peakIHH 
1 CHHTe3 PTYTHOOPraHHyecKHx Coe MHeEHHH. C eI bIO HAXO2*K CHUA ONTHMAJIbHbIX 
SOBHH Mbl pa3JiaraliH JBOHHYIO 
Ib XJIOPHCTOrO AHeHHIMOAOHUA U Ta6Onuua 1 
VI€MbI B Pa3JIHUHbIX paCTBOpUTe- 
1X, TIPHMeHAA B KauecTBe BoccTa- Buixonl PTyTHOOpranu Yeckoro Coe HHeCHHA 

oA (B npoueuTax) AA pa3JIHYHbIX MeTaJIJIOB- 
IBUTeNIeH pA MetasioB (Hg, Fe, HOCeT HOBIE TEE 
1, Cu, Ag). PesyabraTbl 3THXx OMbI- 
1B IIPHBeeHbI B Taw. 1. 


B 
_ Kak suguo u3 Tab. 1, B cayyae (see see 
PacTBOpuTeJib 

JHMCHECHHH B KayecTBe MeTaJua- He | a a Won eae 
MCCTAHOBHTeIA WKele3a TVlaBHbIM 

JOAYKTOM peakUHH Oblia Wucdenuul- 

‘YTb, B  OCTAJIbHbIX CJIyYadtxX — _ Bona 70 sel aon Oe allie 
H;HgCl.Cepe6po pa3araert yBoli- Auerou 34 |3(39)*) 30 | 1 0 
Hse Bag yee ¢ _ 5 (21)*| cnegni] 9 | — 


Meteors (C.H,),JGl-HeGla c. 06. “Maeese cups 
i3OBaHHeM xJIOpucToro AudeHwJI- ~~ 
YIOHHA UM KaJIOMeJIH; MpH 9TOM 
‘yTHOOpraHHyeckHe COeAMHeHHA He 
pasyrotch. MakcuMaJibHbld BbIxo, CeHusMepKypXxXJOpHya AocTuraerca pu 
13JIOXKCHHU ABOHHOH COM XJOpHCTOTO AHuPeHHIHOMOHHA MW CYJIEMbI PTYTbIO 
Bose 


*B ckoOkaxX YkKa3aH BbIXO] AMPeHHJIPTYTH. 


(CsH;)JCI-HgCly + Hg > CoHsHgCl + CoHsJ + HgCle. 


Pazomenve B  aXasormunpix ycmoBuax (n-CIC,H,),JCl-HgCl, u 
-CH,O0C,H.),JCl-HgCle mpuBeno kK o6pa3s0BaHHio n-xopdenuimepKyp- 
copufa (BbIxon 45%) mu n-aHusHIMepKypxXsJOpuga (BbIXOL 28%) cooTBeTcT- 
HHO. F , 

Takum o6pa30M, Yepes ABOHHbIe AHapHJIMOZOHMEBbIC COJIM XJIOPHOH PTYTH 
yTHOOprannuecKHe COCAMHEHUA MO/LyYaIOTCA C BbICOKUM BbIXOJOM TOJIbKO 
“jmyyae (CoH5)2JCl-HgClz. Kpome Toro, np CHHTese pryTHOOpraHUyecKHX Co- 
uneHuli uepes AreJCl-HgCle neo6xofuMo MpeABapHTeIbHO NOMYYHT UCXOL- 
ie JIBOHHbIe WuapHHOROHMeBbIe COJIM, KOTOpble B psxjle ClyyaeB o6pa3yloTca 
‘PyHOM, BCJIeCTBUe MaJIOH pacCTBOPpHMOCTH Ar2JCl, Tocaequee 06cTOATeIbCTBO 
yIseTCA OCOGCHHO CYIICCTBEHHBIM IIpeNATCTBHeM INMpOKOMy MpHMeHeHHIO 
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JBOHHBIX Jap HJIMOAOHMEBBIX comet HgCle quia cuHTe3a pTyTHOOpraHHyecKl 
coequHeHuii. [losTomy B JaJIbHeHWIeM MbI .PeLIHJIM MCMOJIb3OBaTb B Kau¥eCT] 
HCXOJHBIX BeULeCTB [JI MOJIYYeHHA MeTaJOOpraHHyecKUX COeAMHEHUH PTY) 
COM JMeCHHMOLOHHA HemocpescTBeHHO. 

B smrepatype MMeloTCA yKasaHHA Ha MpHMeHeHHe cole HapHJIMONOHHA re 
CHHTe3a pryTHOOpraHuyeckux coequHeHHi. Tax, CannunH, Max-Ksmop u Hpi 
(°) nomyunin CoH sHgCl u n-CH,C,H,HgCl npu pa3sio0xKeHun xOpHoB Coc 
BETCTBYIOIWMX HapHOMOHHeEB PTYTbIO B KHMALLEM HPO Baas cnupte. B} 
XO], NpHBeeH TOMbKO AIA cbeHuIMepKypxsopugza (40%). JI. T. Maxaposa) 
A. H. Hecmesnos (*), noBTopHB onbir CoHqMHa C COTPyAHHKaMH, MOUs 
CseH;HgCl c sptxogqom B 50%. 

B cBa3u C TeM, YTO UMeIONIMeCH B HAaCTOAMIee BPeMaA HeEMHOTMe aHHBIe | 
UCNONb30BaHHH COeH WHapHAHOOHHA WIA MOJyYeHHA pTyTHOOpraHHyeckl 
COCIMHCHHIL HOCAT JIMLIb OPHEHTHPOBOUHbIN XapakTep, MbI MpeAIpHHAIM NOApC 

HOe W3yYeHHe BO3MOXKHOCTH CHHTe3a PTYTHOOprak 


, : : 
pais Nase YeCKHX COCMHEHHH uepe3 COM WHapHJIMoJOHH 
Pe3yIbTaTbl pasloxKeHusA XJIOPUCTOrO Auden HJIHoe 

Buixo HHA MeTaJIJIMYeCKOH PTYTbIO B PasM4HBIX paceea 


PacTBopHTeJb | C.H-HeC], 9 
Heel % Tenax MpHBeJeHbI B TaG/. 2. 


Kak BuHO 43 Tad. 2, HaHOouee GaronpustTHH 


AueTou 76 PaCTBOPHTeIeM ABJIACTCA alleTOH, peaKUHA B Xnopt 
eee a OObINHO MpOBORHAaCh C/IeLyIOULMM O6pa3s0M. XJIOp 


Hponuaospiii dMapusoxouua (0,01 Mousa) sHeprn4Ho nepenen 

cnupr (3) 40 ca c 2 Ma ptyrHB 100 Mi aueroHa B TeyeHHe 3 & 
mpu 56°. OcanoKk oTPuJIbTPOBbIBaJICA, IKCTParHpoB 
CA aIkeTOHOM, 9KCTPaKT COeAHHAICA C C(usIbTpaToM. [lomyyeHHbIM pacTBop uc 
pavica. OcTraBuieecd pTyTHOOpraHHyeckoe cCoeqHHeHHe OCBOOOKJaJlOCb 
COOTBETCTBYIOMeErO HOANPOH3BOAHO"O, OOpasytoulerocs B Mpolecce peakWHH, 1 
MBIBAaHHeM TOPAYHM TeTposeHHbIM apupom. [locie nepeKpuctTalM3aluu Moy 
yaJlOCb aHaJIMTHYCCKH YHCTOe PTYTHOOPraHHnyeckoe COeRMHeHMe. CHHTeE3HPORé 
Hbl€ YKa3aHHbIM MeTOJOM COeCJHHEHHA MpHBeeHbl B Tadu. 3. 


J. a. ©) jinHelean ro 


VWcxoaquan Ccouib Bplxog, 

mu apHlioqoHna IIlpogyKt peakyun % 
(CeH5)2JCl CsH;HgCl 76 
(n-CH3CgH4)2JCl n-CHgCgHaHgCl BY) 
(n-CH30CgHy)oJ Cl n-CH30C,Hy4HgCl me 
(n-CICgH4)2JCl n- CICsHaHgCl Nee \ 
(n-BrCgHgq)2JCl n-BrC,HyHgCl 75 
(m-O.NCgHa4)2JCl mM O2NC,H,HgCl 40 
(m-CoH;0COCgHa)oJCI | m-CpH;OCOC;HaHgCl | 47 


COJIM WHapHJIMOJOHHA C XOPOLIMM BEIXOJOM. Dro OOcTOATeIbCTBO, a TaKxKe I 
CTOTa BbINOJHEHHA CHHTe3a UM CpaBHUTebHad JOCTYMHOCTh AMapnulio,OHHeEBE 
COuIeH NOSBOMAIOT CUMTATb Mpeqaraemblli MeTO] CHHTe3a YOOHIM MyTeM TOW 
YeHHA PTYTHOOPraHuyecKHX COoe_MHeHHH. 

JleqyeT OTMETHTb, YTO TOMMMO CHMMETPHUHbIX Cosel WHapHioOHUA Ha} 
ObWIM pasvlOx%KeHbI TPH HeCHMMeTpHuHbIe comm C,H 3(n-CH,0C,H 4) J¢ 
(n-CH30C,H,4)(2-C,H;0COC,H,)JC] u C.H;(n-JC wH,)JCL. B mepBpix JB) 
ciyyaadx OblwiH nomyyeHbt C,H;HgCl (xb 70%) uv n-C,H;0COC,H,H¢g 
(BbIxoq 56%) coorspercTBeHHO, T. e. H3 ABYX paluKaNOB Ha pTy 
Mepelled Comee seKTpooTpuuatTebHbIli. Tlepexox G6omee 9J1€K TPOOTPHI 
T@IbHOrO =patHKala HaOwOfascA HaMH MH Mp pas/Ox*KeHHN TBOLHOL co. 
C3H;(n-CH,O0CsH,)JCl- HgCl, MOPOWKOM x*Kele3a. Syecb, KaK HM MpH pa 
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Kak BHAHO M3 Ta6w. 3; PTyTHOOpraHuyeckHhe COCXTUHEHHA MOJIY 4atOTCA | 


lOAKCHHH ABOHHOM COM XJIOPHC1Oro AudeHHAOOHUA UH CyseMbI, OCHOBHBIM 
IPOLYKTOM OblIH AudennipTyT (Berxox 29%) Hapsamy co ceqamu cbeHniMep- 
‘ypxsiopuya. Pasnomenne xe CoH; (n-JC,H,)JCI pryteio npuBoxut K O06pa3o- 
aHHIO CMecH MpoxyKToB: C,H;HgCl u n-JC,H,HgCl, 7. e. B qanHom cayyae 


Ge XS 


N 
NX 


XS 
JCI - HgCl, + 2Fe = 


bo 


or NS 
CH,O< __> 


ee Og ee Caer Ue, 


ia pTyTb MepexofAT 00a pakukKalla. ITO OODACHAETCH, BEPOATHO, TeM, 4TO pa3- 
IM4HE B 2ICKTPOOTPHLAaTeJbHOCTH (PeHHJIbHOTO UH N-HOAeHUIbHOrO paluKaOB 
ie CTOJIb BeJIMKO, KaK B JBYX MpebiyulMx cayuaax. 


| ; Tloctynusio 
| 5 VII 1958 


HWMTHPOBAHHAA JIMTEPATYPA 


om 'O. A. Iiruwunua, O. A. Peyton, Me ®. Typunnekua, JIAH,-114, 

Send) ee OAs | Rie titiow,. ©37A-) |) "Piatzy na, Gy Entel Chem Lechne, 

“ 4 DON CS" FIR Syestchtsn, IS ANCE Ne 18, Wiesweali Ai Nas Cie, Sore, 

bt, 2944 (1939). 471; T. Maxaposa, AsH: “Hecmesxuos, Vas. AH CCCP, 
XH, 1945, 617. 

| 
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Jloknanp Akayemuu nayr CCCP 
1958. Tom 122, N25 


XHMH} 
T, B. WEPEMETEBA u T. A. TPYLIKOBA 


HOBbIM METO MOJIYYEHHA N-METHJIMMUA LIVTPAKOHOBON 
KACJIOTbI 


(ITpedcmaeaeno axademuxom B. A. Kasancxum 16 V 1958) 


Kak 0Ka3aHO OJHUM HB Hac (1), CHHT€3 He ONHCaHHbIX paHee aKHMMH]O) 
ILMTPAaKOHOBOM KHCJIOTbI MOXKET ObITh OCYUIECTBIEH MO aHaJIOrHH C CHHTE30) 
aJIKHJIMMHJOB MaJICHHOBOM KHCJIOTbI, paspadoTaHHbiM ITnytru (*) eme B Poe 
JIOM CTOJIe€THH. 

Peakiua mpoTeKaeT B Be CTaqHH no Culeqyiouleh Cxeme: 


| 
CHa ONE | 
| | 
C= CH Cee CH | 
(en +NHR> | | 0. (Berxog 60—80% ) 
Cae wae) Cas0C41 
ae | \ OH 
O NHR 
O CH; 
l O 
CH, ~C— C-NMR Maree ce 
i JOH 4,0 l NR 
CH — C¢ ye 
» Heese 
\ 
fe) 


B nepBbix HallMx OMbITax, MpH TemmepaType yeruzpatauun 160—200° 
T. @. Mp yCJIOBHAX, BbIOpaHHbIx IInyTrTH Wa NowyYeHuA aJKWJIMaJIeHHAMM OM 
OOpa30BaHHe AJIKHJILMTpakKOHHMUJOB COMPOBOXKTalOCb 3HAYHTeJIbHbIM OCMOUJIE 
HHeM, MH BbIXOX aJIKHJIMTpaKOHHMHOB He MpeBbliuan 40% or TeoperHueckore 
CuMTad Ha U3paCXOJOBaHHYIO AMHJOKHCJIOTY, HW, CJI€JOBaTeIbHO, COcTaB 
aan 24—32% oT WHTpakoHoBoro aHTuspuya. CuwxKeHne TemmepaTypbl peak 
ILHH JO 130 140° MO3BOJIHJIO YMCHbIUHTb OCMOJICHHE H NOLHATb BbIXO UMUIO) 
no 50 — 75% oT amMMJOKHCJIOTHI MH COooTBeTCTBeHHO Jo 37—50% of aHrHy 
pula. | 
O6Opa30BaHHe 3HAYHTeEJIbHOTO OCMOJICEHHA MbI OObACHHJIN u30Mepnsaruel 
AJIKMIAMHOB WIM aJIKHJIMMHJOB IHTpaKOHOBOM KUCJIOTLI B COOTBETCTBYIOIIM' 
IIPOU3BORHbIE WTAKOHOBOM KHCJIOTHI. 


O O 
Ye GL 
CHs-— GC = NHCH: GH, = C= C— NHCH; 
you a 
CHEAG H.C=C 0H 
\ \ 
O O 
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IH O O 


Vl Wi 
CHg —C —C Chin G— G 
“NCH; > NCHs. 
HU es 
Po ‘\ 
\ O 
O 


IIpousBosubie HTAKOHOBOH KUCJIOTBI, MpeCTaBJiad CoOoit HecHMMeTpHyuHo 
AMCLLCHHbIH STHJICH, CKJIOHHbI K NMOJIMMepv3allHH, T. €. OCMOJIeHHIO. 

B 1899 r. urrur (°) noKasau, yo uenouHas Cpeya cnoco6cTByeT H30MepH- 
AIM IMTPaKOHOBOM KUCJIOTbI B HTaKOHOByIO. IIpu Aeruspatawun alkusamuya 
eOuHaA Cpefa MOXKET MOABHTbCA B pe3yJIbTaTe YaCTHYHOTO TepmMuyecKOoro 
AZ JIOXKCHHA C BOSHHKHOBCHHEM CBOOOJHbIX aJIKHJIAMHHOB. 

C wesblo ycTpaHeHua STOrO ABJIeCHHA, HapsAyy co cuuxKeHHeM TemMepaTyppl 
CaKUHH, OblIM MOCTABJICHbI ONbITbI MO MOMYYeHHIO MeETHMMUa ILHTpaKOHOBOli 
HCJIOTbINPH EHCTBUM COJIAHOKMCJIOFO M€THJaMHHa Ha WHTPaKOHOBbIli AHTHAPUL. 

PeakilMA MpOBOAMaCb B OAHY CTAaQMIO 63 BbINeIeHHA aIKHJaMMOKUCJOTHI. 


O CHenan© 
G | 
CH; — C—C NOeHCl e=¢ 


| Dur eter NCHy + HCI-+ H,0 
HC—C ae ATM as 
\ Hoi ¢ 
O \ 
| 0 


OcBoOoxX 1alolluicaA NpH peaKUHH XJIOPMCTHIH BOAOpOA Cnoco6cTBoBas Nerud- 
ATA H CO3aBaJl KHCJIyIO Cpey peaKUMOHHOH cMecu, 4TO OGecmeuHBaJIO 
oTpaHeHHe H30MepH3auuH. Bpixog N-mMeTtumumMuga WATpaKOHOBOH KHCJIOTHI 
9TOM cylyyae KoNeOasIca B Ipesenax 70—80% oT aHruapuya BMecTo 36—50% 
) mlepBomy cnocooy. 

C webio NOATBeEp2xK CHUA BbICKA3aHHOFO MpeMNOIOXReHHA, YTO IPH BbILWeONH- 
\HHOM peaKUWH KUCad Cpefa yCTpaHAeT H3OMeEPH3aLHIO MPOKSBOAHbIX WHTpa- 
JHOBOH KUCJIOTbI B COOTBETCTBYIOULME MPOW3BOAHbIe HTAKOHOBOM KHCJIOTHI, 
JI MOCTaBJIeH ONbIT 10 NomyyueHu1o N-mMeTusiuMujla UTAKOHOBOH KHCJIOTHI TIpH 
sAMMOJeCHCTBHH COJIAHOKHCJIOrO MeTHJIAaMHHa HW UTaKOHOBOrO aHrHulpusla. 
| pesybTaTe peakUHN Obi BEIeneH N-meTHAMMHA WATpaKOHOBOH KUCJIOTHI C 
ixogom 40% OT TeOpeTHYeCKH BO3MOXKHOFO; OCTAIbHaA YACTh peaKIMOHHOH 
mecH ocMouMuacb. N-mMeTHJIHMH, HTAKOHOBOHM KUCJIOTHI BbIMeIUTb HE YaJIOCb. 


PKRCUEPUMeNTATbHawy WacTb 


SKBUMOJIEKYAPHbIe KOJIMYECTBA WHTPpaKOHOBOTO aHTuApia WH COJIAHOKHC- 
brO MeTHJIaMuHa Nnomemaiuch B KON6y Bropua c WByMa TyOycamu. Konda 
beqHHANACh C HHCXOAAWMM XOJIOJMIbHUKOM JInOuxa uM CHaOmKasacb JBYMA 
PPMOMeTpaMH WIA H3MepeHHA TeMMepaTypbl peaKUMOBHOH CMeCH HM Mapop, 
[Take OapOoTepom ia HHeEpTHOrO rasa. HarpeB NpOHsBOMMICA Ha MaCJIAHOH 
hHe wiv B Cnviape Byfa. TemnepaTypa peakUMOHHOM CMeCH Mos ep2kuBasacb 
ireuenne 8 uac. 130—140°, 2 vac. 160—%CO° npn noctosHHom OapOotaxe CO, 
lim a3o0Tom. I1pu 3TOM OTTOHAIaCb OCHOBHaA Macca peakUMOHHO! BosBI u HCI, 
3a nocyiequnve 2 vaca —HeOONbUWOe KOJNYeCTBO UMH]a. 

Ilo npekpaueHun HarpeBa XOJOJMJIbHUK COCAMHACA C NPHCMHHKOM, TpH- 
/CJMHCHHBIM K BOLOCTpyHHOMY HaCcOCy, H BCA peaKUMOHHAA CMECb OTTOHAACL 
63 dpakUHOHHPOBaHHA MpW OCTaTOUHOM JaBJIeHHu 30—40 mm. 

Satem, nocie HeliTpamu3alnH WUCTHaTa COMO, UMMA H3BJeKaJICA SPUpoM. 
pupuas BpitaxKka npocyumBaiach Na,SO,. Opup oTroHsJica, M MMH pasro- 
ICA NO BaKYYMOM. 

| PesynptaTbl onbirop cBezeHbl B Tabu. |. 
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WAG Gree Al 


KommucceTBo WATpa- Roscesane 5 
KOHIBOTO aHrHy- ees bIxXo], 
puya HCINH2CH, IloxasatTewJb 
upesloMjcHHA* 
ie MOU. r MOJ. r MOJI. % 
| 
DIMEN D 13,5 | 0,2 19,05 | 0,1524 | 76,2 1,4938 | 
112 | 70. 1,03 | 93,3 0,748 74,8 41,4940 | 
4D or os 88, ly Bed sali Ose Sullan Tec 0,30 78,8 14938 
PVA SK 13,5. 1 O82 17,8 0,143 74,5 41,4940 


* TlokagaTeJib . mpesiomieHua N-MernumMuja WNTpakOHOBOH KUCJOTHI, OMmpese- 
JI@HHbIt Hama panee, 1,4942. 


B rex 2e yCJIOBHAX OblJI MOCTaBJeH OHH ONbIT nO Nomyyenuio N -MeTHI 


HMHJa HTAKOHOBOM KHCJIOTHI. | 
Ucxoyupie mpoxyxtot: 5,6 r (0,05 Moma) urakoHoBoro aHrHypufsa u 3,4) 
(0,05 moma) COISHOKMCIOrO MeTHJIaMHHa. 
B pesymbTate peakuuu nosyueHo 2,5 r xuAKOrO Npokykta CT. KHM. 84,5 
85°/10 mm, yaenbupim Becom 1,1530 u Koadpunnentom pedpakuun 1,4943. 
Bce KOHCTaHTbI 9TOTO MpOAYKTa COOTBeETCTBYIOT KOHCTaHTaM, N-meTHIMMMy 
ULuTpaKOHOBOH KHCJIOTHI. | 


Hatigeno %: C 57,68; H 5,0; 
C.H;NO:. Breraucaeno %: C 57,60; H 5,6; 


? 


(Peakuua COMpOBOxTaeTCa OOJIbIIMM OCMOJICHHEM.) 
CieqoBaTesibHO, Mp B3aHMOJleHCTBHH HTaKOHOBOTO aHrHApufla Cc COmAHy 
KHCJIbIM MeTHJIAMHHOM IIpoTeKaeT H30MepH3alHA Cc OOpasoBaHHemM N-Metu 


HOO: 


Tloctymuso 
15 V 1958 


UMTHMPOBAHHAS JIANTEPATYPA 

Mu T. By lileipieneuners ay sek iliaup Heriann Wices eA eC @@PamOxatlancs nevar 
u 
t 


i, Bea GLU std mia ni, Gaz. Chim. |tal. 020. parte lms lan 
ig, Lieb Ann., 304, 155 (1899). i 
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jJloknann Akagqemun HayK: CCCP 
1958. Tom 122, Ne 5 


PHSHYECKAA XHMHA 
) A. M. BAPUIABCKHM, C. 9. BAMCBEPL u B. A. TPYBUILbIH 


PABHOBECHOE PACIIPEWEJIEHHE ZEATEPHA MPH BOXOPOJHOM 
OBMEHE C )KHJKHM XJIOPUCTbIM BOJOPOJOM 


(I]pedcmasaexo axademuxcm B. A. Kapeunoim 9 VI 1958) | 
. 


) 
Hacrosujaa padora mpeycrapsiset co6oi nmepBoe uccilesoBanne 0 eliTepo- 
OMeHY B 2KHIKOM XJIOPHCTOM BOxOpose H NMOCBALIeHa H3YYCHHIO H3O0TONHBIX 
ABHOBeCHH B HeKOTOPbIX CHCTeMAaX, BKJIOUAIOLIUX XJIOPUCTHI BOLOpOL. 
| B mpesbiqyujux pa6orax Hamu Oblia BcKppita (', °) u npoasanusnpoBana 
’) OOllad 3AKOHOMEPHOCTh, ONpeseAlOllad XapakTep paBHOBecHoro pacmpese- 
eHHA JeHTepHA pH peakWMAX M38OTONHOTO OOMeHAa BOMOPONa, MOSBOAIONLAaS 
PeABueTb BeEMMYHHY KOSpPHUMeHTa pacnpeseteHHA elTepua (a) B sTO6OI 
HCTeMe BOJOpoAcosep xKallux BeulecTB. IMeromMeca B JIMTepaType MHOroUNCeH- 
ble SKCMEPHMEHTAJIbHbIe AAHHbIe HAXOAATCA B XOPOLWIeEM COOTBeTCTBUH C 3TOH 
aKOHOMepHOcTbIO (°). EQHHCTBeHHbIM HCKJIIOUCHHeCM ABJIAACb BeIMYHHa o 
JIf CHCTeMbI O€H30JI—XJIOPHCTHIi BOAOpoR (*), HOCTOBepHOCTb KOTOPOH, OAHAaKO, 
bISbIBaIa COMHeHHe. Iimesucb OCHOBaHHA MOJlaraTb, YTO B IWHTMPOBaHHOli 
aOoTe paBHoBecHe He ObWIO JOCTHrHYTO (H3yUaJICH TOJIbKO NpAMOM OOmeH) 

NOJTYYCHHOe 3HAYCHHE % 9° = 1,6 5BHeTCH NOSTOMY 3aHH2KeHHbIM. B Apyron, 
oulee MO3qHeH padoTe (°) MO 3KCNepHMeHTaJIbHOMY ONpeeJeHHIO BeJIMUHHbI 
oappuNeHTa pacnpedeseHna AevitepuxA Mex Ay apomaTuyeckon C — H-csBs3p10 
MOJIeKyJle (peHOJIA H XJIOPHCTHIM BOJOPOAOM ObLIO MOyYeHO Oo/ee YOBJIeETBO- 
UTeJIbHOe 3HaUeHHE Gy) = 2,18. Creqyer OTMeTHTb, YTO 9TO 3HAYeHHe ObWIO 
BIYHCICHO H3 IKCMEPHMEHTAJIbHbIX JAHHbIX IPH OWMOOUHOM MpeNo/O*KenHH, 
rO BEJIMYHHA & Wid cBa3eii O—H u H —C! papsua 1,1. Coorsercrsyrouyuit mepe- 
leT, OJHakO, He MPHBOAMT K 3Ha¥HTeJIbHOMY H3MeCHEHHIO 3TOH BeJIMUMHbI Hi 
1€T &59° = 2,0. B sro paGoTe paBHoBecHe JOCTHIaJlOCb TaK2xKe TOMbKO C OAHOK 
‘OpOHHI. 

TakuM o6pa30M, MpescTaBJAJIO HHTepec NOJyYHTb HafexHOe 3HaYeHHe o 
IHX H3OTOMHOFO paBHOBECHA Mex JLY XJIOPHCTbIM BOAOPpOAOM KH apoMaTHyecKol 
—H cpsa3b0, a TakKe CpaBHHTb 9TO 3HaYeHHe C BeHYHHAMH @ B CJlyyae 
—H cpa3u u anucdaruyeckot C — H cBa3v, OTHOCHTCIbHO KOTOPHIX B JIMTE- 
Type BOOOMIe HET HHKAKMX 9KCMEPHMeHTAJIbHbIX JaHHbIX. GHAHHe COOTBET- 
‘BYIOWHX BeIMYHH HEOOXOAMMO TakxKe JIA MpOBOAMMOrO HaMH B HacTosIlee 
JEMA HCCIeEOBaHHA MeliTepooOMeHa C X%KUAKUM XJIOPHCTHIM BOROPOJOM. 

HisyueHo u30TOMHOe paBHOBecHe MEY XJIOPHCTbIM BOAOPOAOM HM OeH3OJIOM, 
IKJIOMNeHTAHOM, a TaK2Ke BOLO. OnbITbI NPOBOLWJIHCb B HKUAKOAasHbIx CHCTeMaXx 
YL LaBJICHHeM, JIA YerO UCHMOMb3OBaIHCb FepMeTHYeCKHE aMIYJIbl H BeHTHVJIM 
. MOHEJIb-MeTasa Hain miaTuubl ((°), puc. 3 u 4). [locme ocTuxkeHuA paBHo- 
CHA UCMapAM XJIOpHCTbI BOMOpOA, Nponyckad MepBylo ero NOpuuto yepe3 
irperyio 0 359° cogy (*) M aHamM3HpOBaJIN NOsyYeHHYIO B pesyJIbTaTe HeuTpa- 
gallu BOMy Ha cofepxaHHe jelTepun. Mcnapenue MpoBoun MeJVIeHHO, 
. BLIHMMasn TIpOOH“pKy u3 TepmoctatTa. Kpome Toro, B KOHIe OllbiTa NO OOMeHY 
[PeNeAIH COepxaHue JelirepuA B OpraHHyeCKUX BeIllecTBaX MH B BOLE. B 
IbITAX C OCH3OJIOM H ILMKJIONCHTaHOM YIIeBOAOPONb! C*KUTAIM B TOKE KHCOpOAa 
OMPeAeAH MZOTOMHbI COCTaB NOJIYYeHHOH BOY. B onmbirax Ke Cc BOON CoOusA- 
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HYIO KHCJIOTY, KOTOPad OCTaBaslaCb MOCJe UCIapeHuA XJIOpHCTOrO BOAOpO 
HeliTpasIM30BasH, MpomycKas ee Mapbl yepes HarpeTyto oO 350° cony. IIpu 7 
BBOJMIM MOMpaBKY Ha pasvIM4YHe B KOHICHTpallMAX JeHTepUA B BOLE MH XJIOPHCTS 
BOMOPONe, OTHOCUTEMbHOE COMepr%KaHHe KOTOPbIX B aHaJIMSHpyeMOH Mpoe cou 
HOH KHCJIOTbI OMpesesaAH THTPOBaHHeM. M30ToOMHbI aHaJIH3 BOJbI BO BCeX CJ) 
yaAX MPOBOAMIM KaresIbHbIM MeTOJOM (’). | 
PapuoBecve Mp H30TOMHOM O6meHe JOCTHraIM C OOeHX CTOPOH, MpOBO} 
OIbITbI MO NpAMOMY HM COpaTHoMy OOmeny (3a HCKJIIOUCHHEM ONIbITOB C LMKJIONCHT, 
HOM). OnbITbI 10 H3OTOMHOMY OOMeHY B yrvieBoqOpoax MpOBOAMJIM Mp KaTaJK 
XJIOPHCTHIM avlioMMHHeM. IlomyyeHHble aHHble MpHBeseHbI B Tad. |. 


Tao1Hm at 


McxogH. KOH. 2el- KoneuH. KOH. Aeli- 
Temnepa- Bpema TepHaA, aT. % TepHa, aT. % Kos@buu. pac- 
tTypa, °C | OOmena, npeyevieHHa & 
Hace B HCI |p BetlecTE B HCl |s BeujecrBe 
Cuctema HCl—soga | 
0 6,0 1,10 a 0,80 2,10 ) 2,66 ) | 
0 6,0 1,10 — 0,80 1,96 2,48 2 65 
0 38 ve 4,96 |0;42 114 | 2:73 j 
0 4,5 — 1,96 0,43 1,17 Prete 
25 Bi? 0,95 = 0,78 1,84 2,38 )\ 
25 ZAA0 11, 410) = 0,86 2,04 2,40 l 
20 2250 110) = 0,97 2,18 Dies ys Bh es 
25 2,5 1,96 0,49 1,23 2°52 
25 2,6 1,96 0,48 A 23 PD Be) 
40 ie 0,95 = 0,70 Sh SE) ar26™ \ | 
40 2. Al 0,95 — 0,64 1,43 Deas { 
40 4,8 AAO) — 0,83 Lil 220 nO 
40 4.4 ys 1,96 0.50 1 dhe 12 Ao 
40 one = 1,96 0,56 1,36 2,48 | 
Cuctema HCl—6Oeu304 
25 B36 0,95 == 0,52 1,26 2,44 \ 
Ds 24,0 0,95 == 0,48 1,10 eS | | 
25 PE ‘AO — 0,96 Draiif Dial Vids Dh, eG 
25 20,5 ha 1,10 0,29 0,74 Daye 
25 ale O — 4,26 OR27 0,70 2,64 .) 
Cuctema HCl—yuKkaoneutTau 
))) 530 0,95 os 0,47 4,44 pissiye 3 | 
~ 20 949 | 0,95 = 0,49 1,10 2), 2692035 
E20 774 1,10 fe. 0,60 1,44 2,42 


Hecmorpa Ha TO, YTO OMbITbI NPOBOAUJIMCb B XKHAKOa3HbIX CHCTeMAX, YK: 
3aHHble B TaOul. | 3HayeHHA a OTHOCATCA K CHCTeMaM: paCTBOpeHHOe = (2KHKO 
BeWLeCTBO —Taz000pa3HbI XJIOPHCTbIN BOQOPOL, NOCKOMbKY B KOHIC OMbI 
onpefleisach KOHWEHTPallusa Lelirepusi He B 2XHJKOM, a B ra3000pasHoM XJOp) 
CTOM BOJOpOAe, HAXOAAMEMCA B H3OTONHOM paBHOBecHH Cc %*XUAKOK caso. Ip 
3TOM [WIA aHaslW3a OTOMpaNH HeSHauTeIbHY!O JOJIO XJOpHCcTOrO BOZOpoRa 
CaMOM Hauavie ero HCNapeHHA 3 aMilyJibl. TOUHOCTh NOMYUeHHbIX JaHHbIX cocTa 
Jina —+5% OT BeHUMHBI a. 

Kpome HemocpeCTBeHHOrO 9KCIepHMeHTaIbHOrO OMpeyeeHua 3Ha¥eHt 
@% JIA CHCTeMbI BOJa (2%KHAKOCTh) — XJIOpHCTHI BoZOpos (ras), STH 3HaueHI 
ObIIM BHIUHCJICHbI TaK2Ke W3 CNEKTPaJIbHbIX JAaHHbIX C YYeCTOM NOMpaBOK Ha aHra 
MOHWUHOCTh KOseOaHHH B MoeKyax H,O, HDO (8), HCl a DCI (°) u nonpase 
Ha OTHOWeHHEe ynpyrocren napa H,O u HDO (°). [lonyuenuie B pesyubrate pa 
yeTa 3HAYCHHA: do? = 2,79; dose = 2,45; ayoe = 2,32 coBnanaioT c NpHBeeCHHbM 
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TaO. 1 skcnepuMeHTaIbHbIMM BeIMUHHAaMH B Mpeselax OWM6oK onpIta. Co- 
TBCTCTBYIOUNME TOUHBIE pacueTh! JWI CHCTEM, BKJOUAIOINMX OeH30/1 HW WuKsONeH- 
aH, HE ObWIM NpOBeJeHbI B CBASH C OTCYTCTBHeM B JINTepaType NompaBoK Ha aH- 
APMOHMUYHOCTH KONeOaHHH, a TakrKe OTHOWEeHH ypyrocteli Napa Aa pasnuy- 
BIX H3OTONHbIX (OPM 93THX COeMHeHHH. 

TlonyueHHble JaHHble CBUETEbCTBYIOT O TOM, UTO 3HAveHUA & (AVIA OMHOLI u 
9H 2Ke TeMMepaTypbl) pH H8OTOMHOM OOMeHE xJIOpucTOrO BOsOpoga Cc coesu- 
CeHHAMH, COfepxKauiuMA O—H cpa3b, a Tak2Ke apoMaTuyeckylo WIM aulMcbaTu- 
eck yio C—H cBsasu, mpakTuyeckH CoBMayaior Mex Ly CoGoit. Stor cbakT, a TakxKe 
aMa BeJIMYHHA MpPeBbILICHHA 3HAYeHHH a Haj, CMHMIWeH HaXOJATCA B NOJIHOM 
SOTBETCTBUM C OOH 3aKOHOMepHOCTbIO paBHOBeCHOrO pacnpeseieHnA jeliTe- 
ms (13), 

CnelwaJIbHOrO BHAM@HMA 3aC1yKUBaeT OOHAPY2KCHHIi B 9TOIi pa6ote Bo- 
OPOAHbI OOMCH, MpoTeKaloulMi B Cpele %KuAKOrO xsOpHcTorO BO_OpOLa B 
pucytcrsuu AICI; (tak xe Kak MB pacTBopax AIBr;8 HBru BF, B HE (!%))c 
ecOJepxKallHM TPe€THYHOFO aTOMAa yrviepoj\a HaCbILLCHHbIM YrvIeBOLOpooOM, B 
ayeCTBe KOTOPOFO OblJI B3AT WHKJIOMeHTAaH. 

CpaBHuTeIbHad JIePKOCTb BOJOPOAHOrO OOMeHa Mexy yrmeBoyopoyamu u 
HAKUM XJIOPHCTbIM BOROPOJOM CBUAeCTEIbCTBYeT O BO3MOXKHOCTH €FO HCMOMb30- 
aHHA (HapaAy C ApyrHMM *KuAKMMH ranouszoBozopogamu (1, 1*)) B KayecTBe 
eAbI [VIA HCCIEMOBAHHA CNOCOOHOCTH OpraHHyeCKHX COeAHHeEHHH K peakILHAM 
IEKTPOUJIbHOFO 3aMELCHHA MeTOZOM eliTepooGMeHa. CoorBerTcTBy1oulHe 
cCIelOBaHHA B HaCTOALIEe BPeMA MpoOBOLATCHA. 


~ PH3HKO-XHMHYeCKHH HHCTUTYT Ilocrynuso 
uM. JI. 3. Kapnosa 9 VI 1958 
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PH3HYECKAAH XHMH, 


Yaen-koppecnonzent AH CCCP 9. HW. PEPACHMOB, A. A. BEYEP uw B. A. PEAEPY 


TEPMOJMHAMUYECKHE CBOMCTBA TBEPAbIX PACTBOPOB 
Cu — Ni un Fe—Co 


Mutrepec k TepMOJHHAMMYeCKMM CBOMCTBAM CIIaBOB MEM C HUKeJIEM H Kees 
CKOOaIbTOM CBA3AH C pa3HOOOPa3sHbIMM TeXHHYeCKHMM IIPHMeCHEHHAMH 9TH 
cmaBoB. MerogoM 3/1eKTpOABHKYIIUX CHI (9. A. C.) MbI ONpeweHIM CBOOORHY! 

3Heprilo, TeMIOTY HW SHTPOMHIO OOpasoBaHnH) 
cnapop Cu — Ni u akTHBHOCTb xKe1e3a B cra 


ap nd, Bax Fe —Co. | 
Vismepeuue 9. 2. c. cnuiaBoB Cu — Ni np 
P BOJMJIOCb B Ta/IbBaHHYeCKOM JJICEMCHTE: | 
4 f Cu (1B) | Cu* (pacnatas) Cu + KJ + NaJ)j | 
Cu — Ni (cras). 
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CnulaBbl H3POTOBIAJIHCb H3 NMOPOMWKOB MeA 


I §  WHMKeIA MpeccoBaHnvem C MOCVIeLYIOWHM OTKUTO: 

S 3) 

6S 0 eee ee (qo 100 vac. npn 1050—1250°C). Toxoorsox 

% ae a NpeAcTaBAAH COOH BOsb¢)paMOBble WIM MOH 
JICHOBbIE MPOBOJIOKH; OMIT MpoBoquics mp 


-_————F — 90.750° B atmocdepe aprona. Tocae onpi 
CHaBbl AHAM3HPOBaJMCh. 
isd PERI 2 Vacated Bama 


0 2 Pe3yJIbTaTbI OMbITOB MPHBeeHbI Ha PHC. 
Bennuunna 9. J. Cc. Oblla BMOHE MOCTOAHHA 
/ BOCIPOH3BOJNMa B Tipefesax 1,5—2%; u3 Bé 


JIMUMHbI 9. A. C. H ee TemmepaTypHOH 3aBucH 
MOCTH JIA KaxOrO CNwlaBa HaXOJWJIMCb akTHR 
HOCTb (Qcy), OTHOCHTe/IbHOe MaplwaJlbHOe Ter) 


Puc. 1. Qnextpoxpwxyume cust ylocoflepxanne Loy HM MaplwalbHad SHTponH} 
CMJIAaBOB Me€H C HHKeJIEM B 3aBH- AS, 3 : | 
CUMOCTH OT TeMnepatypsl uw Kon- CMelWeHHA Mequ (AScy). Satem rpaduyeckuM HH 
weHTpauun. SHauenux Ncy: JI— TerPpHPOBaHHeM ypaBHeHHuA 
0,93; 2 — 0,780; 3 — 0,663; 4— 
03568105 = 0,483) 56 — Ooce, seg Ne 

7 — 0,191; 8 —0,104 g =Nmu \ 2cud ae el 


Ni 


OW G0 = = 


| 
| 
] 
| 


Nc u 


0 


HaXOMWJIMCb HHTerpaJIbHble TeMIOTbl MH SHTPOMMH OOPasOBaHUA CIaBOB 3TO: 
cuctembl. Ms6birouHad SHTpPONMA CMeWIeHHA Oblla paccunTaHa no Popmyvie: | 


AS#6 — AS + R(Ny In Nyi + Neu InNeu) (2 
HM W30bITOUHaAN CBOOOAHaAA 2HeprHA pu Temnepatype 1000°K: | 
AZH6 — AH — TAS, (a 


XO W3MeHEHHA AKTHBHOCTH OOOHX KOMMOHEHTOB MIpuBeeH Ha puc. 2, uNTerpasE 
Hbl€ H3ObITOUHbIe BEMYMHbI —Ha puc. 3. Ham skcnepHMenTasibHble JaHHbl 
Ait KOSPPUNMeHTa AKTHBHOCTH MeAM (Ycu) H OTHOCHTebHOrO MapiMasbHOr 
Tenocoxep2kaHna MeqM (Lcu) mpu 1000°K npn6sm2KeHHO MOxKHO OnNCaTh CELIO 
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UWMMH YpaBHeHHAMH, HalJIeCHHbIMH MeTOAOM H&aHMeHbIUNX KBapaTOB: 


E Ig you = — 0,016 Nyi + 0,696 Nii > 
erat RO aN 4 4d ON er 


- Cuetema Cu —Ni o6pa3yer HenpeppIBHbIii pax TBepAbIX pacTBopos (’). 
Baruep (*) cuntTaeT, YTO OTKJOHCHHA OT HeaJIbHOCTH HeBeJIMKH, TAK UTO CHCTeMA 
Cu —Ni nmpeycrapiser co6oh uc- 
KIOUeCHHe, TaK KaK OCTaJIbHbIe CH- 
erembl, oOOpasyemple Cu, Agu Auc Fe, 
Co u Ni, 160 BoBce He MMeIOT TBep- 
MbIX pacTBOpOB, HOO TBepybIe pac- 
TBOPbl paciafaioTcaA mpH GOomee wu 
Meriee BbICOKUX TemMepaTypax. Ha- 
MpOTHB, H3 HalllMX JaHHbIX BHJHO, 
yTo cuctema Cu — Ni jaer nomoxu- 
T@JIbHbIe OTKJIOHCHHA OT 3aKOHA 
ayJId, XOTA HW MeHbIUIMe, 4eM B CH- 
ecremax Au — Fe (#) un Au —Ni (3), 
HO BCe€ 2Ke€ 3HAYHTeJIbHbIe. OHaKko 
M3O0bITOUHbIE SHTPOMMH CMeLIeHHs 
enapop Cu -—Ni _  orpuilaTeibHbl 
(cM. puc. 2) B OTMHYHe OT crya- 
pop Au — Feu Au —Ni, xoroppie 
UMelOT MOJIOXKUTCJIbHbIC u30biroy- Puc. 2. Msmenenne aktusnoctu megu (/) uM HH- 


Hble 2HTPOMMM CMelIeHHA TOpaAyKa Kea (2) B ciaBax Megu Cc HukKestem mpu 1000° K, 
1—1,5 9. en./r-at (3 4) TOUKH — 9KCHePHMeHTaJIbHbIe aHHble 
=, ; : seal 


YnopaAOUeHHOe paciipeseeHHe ATOMOB B CrvIaBax Cu — Ni He ycraHaBun- 
aeTCA MpH pexTrenorpaduyeckuX HCCIeLOBaHHAX, Tak Kak pa3JiMyue B udpak- 
MOHHOM CMOCOOHOCTH aTOMOB Me HM HUKeJIA O4eHb Maio. OMHaKO U3MepeHHA 

BJIEKTPOCONPOTHBJICHHA HW MalHHTHbIX CBOHCTB M@HOHHK@JIeBbIX CIJIaBOB 
(°‘) cCBuyeTeIbCTBYIOT O HaJIMYHH ONpeleeHHOH YnOpAROYeHHOCTH B HHX. 
OcraBJIAd B CTOPOHe BOMpoc O CTeneHH H0- 


han/e-a se! pxAdKa WH COCTaBe CIaBOB, B KOTOPbIX OHA 
1000 : Alen” CyulecTByeT, OTMe€THM, UTO 93Ta YIOpAyo- 
YeHHOCTb CBA3AHa, BePOATHO, C B3aHMO- 


JCHCTBHeEM CBOOOJHbIX (BaJICHTHbIX) QJICKT- 
POHOB MeAH Mt HuKeIA. Pacuer cBA3aHHOH 
C 9THM B3aMMOJeHCTBHeM TeMJIOTbI OOpa3so- 
BaHHA CiviaBa m0 MeToxy Bapsu (8) faer 
BelMuMHY — 0,6 Kkaui/r-aT Ia CrulaBa 
3KBHaTOMHOrO COcTaBa TIpH TemlepaTypax 
0 —300°K. Orciofa ciemyeT, uTO ynopso- 
yeHHe B CiviaBax Cu —Ni BnowHe BO3- 
MOXKHO. OHaKO TeIMJIOTb! OOpas0BaHHA 
cnviaBoB Cu —Ni no HaliuM JaHHbIM HMeioT 
CpaBHHUTeJIbHO HeOOJIbIMHe MOJIOAKUTEJIbHbIC 
3HayeHHa. BecbMa BeposTHO, YTO MpHuH- 
HOH STOTO ABJIAIOTCA pas ynopAOUNBaHHe 
cnulaBa [pw TemmepatType onbita, edop- 
MalluA PelWleTKH, BOSHUKaloulaA Mp OOpa- 


seat 30BaHHH ClvJIaBa H3 KOMIIOHEHTOB C pa3- 
Puc. 3. Tenmora, u36pITOuHad SHTpONMA JIMYHbIMH ATOMHbIMH OObeMaMH HU YBeuIMYe- 
A W30bITOUHAA cBoOOMHaA SHeprHaA OOpa- rye O6beMa CrwaBoB Cu— Ni pu cMe- 
30BaHHA CM cu—Ni mpu 1000° I 
s0BaHHA cnAaBoB C Ip « ennu (2). 
; 10 
Pacuet sHTponun Koncrantana (Ncy = 0,6) mo TemmoemKocTu (*") WaeT Be- 


AMMHHY Sogo = 7,43 9. eN. /r-at, OTKYHa U3ObITOUHAA SHTPOMA CMeIeHHA — 
835 


pemnuunHa nopawka —1,5 9.e./r-aT; TakHM o6pasom, ynopaAoueHHOC 
cnuaBos Cu — Ni cnHJIbHO CKa3bIBaeTCA Ha BEMYMHE H36bITOUHBIX JHTPONMH CME 


Be6 2 ==> -eu./r-aT JIA CoulaBa 9TOTO COCTaBé 
weHua. Ilo HaliMM JaHHbIM ABE 0,5 9.en./ nf : 


BeposTHo, pu 6osee BbICOKUX TeMMepaTypax MPOMCXOAHT pasylopAOunBaHn 
cmviaBa, H H3ObITOUHad SHTPONMMA CMeLWeHHA yObIBaeT M0 aOCOJIIOTHOH BeuIr 
qHHe. 

Takum o6pa3om, GouIbuIMe OTPHATEIbHbIe H3ObITOUHbIE SHTPONMA Mp B 
UMTAaHHH W3 CpaBHUTebHO HeOOJIbIMMX MOJIOMKUTEbHBIX TEINIOT NO cbopmy, 
(3) ator MOMO%KUTebHbIC H3ObITOUHb 
CBOOOJHbI€ JHEprHH. 

M3 puc. 1 Buguo, uTO 9. J. Cc. 
TeMlepaTypOH BO3paCTaeT He JIMHEHHC 
Kak OODINHO, a ObicTpee. Orcioga culeny 
eT, uTO: 1) mpH NOBbIWeHHH TemmepaTyp) 
MOJIOXKUTEIbHbIC OTKJIOHCHHA OT 3aKOH 
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ue 


4 as Pays ObiIcTpo yMeHbluatoTcs; 2) TensOT 
= ‘ M 9HTpOMuA OOpas0BaHHA CIJIaBOB MeL 


HM HMKeJIA 3aBMCAT OT TeMiepaTypbl (YT 
yxke CTMe¥aJIOCb BbIILIe). 
OueBuyHO, YTO TpeOyrloTCA JaJibHe 
wwe HCCeOBaHuA CTpyKTYpbl cCmviaB 
MeqH C HHKeJleM. 
V3mepeune 9. J. C. CiaBoB 2Ke1e3a! 


by 42 Ue G8 Fe  x06abTOM IIPOH3BOJMJIOCb B 3JIEMCHTE 


N= 


Puc. 4. Vsmenenve akTHBHOcTH %Kese3a B Fe(mb) |Fe" (B coyjleBom pacmiaBe 
cnapaxX %Kele3sa c KoOambToM mpn 1000°K XJIOPH JOB) | Fe — Co (cas) 


MIpH Temmepatypax 650 —900°C. B jaHHbIxX omnbirax BOCMpOM3sBO_MMOC? 
3. J. Cc. Oblia mocpezcTBeHHOH (oKosI0 10%), BemuunHa 9. J. Cc. yMeHbilaac 
BO BPeMEHH, BEPOATHO, H3-3a PeaKILMH: 


Fe” (9uleKTposHT) + Co” (cnas) -+ Co (amekTpomut) -+ Fe (cnvaB). 


HatiyeuHble BeEHYMHbI AKTHBHOCTH >2Kele3a B CIwIaBax Fe — Co HaHeceH 
Ha puc. 4 MH JOBOIbHO XOpOWlO CoracyroTca c JaHHbimu (14), onpeyeseHHbiM 
Me€TOJOM ‘KOHCTaHT paBHOBeCHa. 


Mockopckul rocyapcTBeHHbIM yHUBepCHTeT Ilocrynuno 
um. M. B. JlomoHocopa LA VEIIbS 
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P®HSHYECKAAH XHMHA 


M. E. AATKMHA u yaeH-Koppecnonyeut AH CCCP 9. K. CbIPKHH 


TPEXUWEHTPOBBIE OPBHTbi H CTPOEHHE WMK JIOMPONAHA 
WM JAPYrUX COEAMHEHUWM C TPEXYWJIEHHbIMM KOJIbILAMH 


IIpenctapmenue 06 OcCyulecTBJIeHHH B MOJI€KYJaX TPeXWeHTPOBbIX OpOuT, 
KJIOUAIOLMX ATOMHbIe OPOHTHI Tpex ATOMOB, BO3HHKJIO B CBA3H C MpoblemoH 
TpOeHHA OOPOBOAOPOAOB H ApPyrux COeAMHEHHH C JJIEKTPOHHbIM Jle*pHIMTOM, He 
KNAbIBAaIOWIMXCA B PaMKH MpeCTaBJIeHHH O6 OObIMHbIX XMMHYCCKHX CBA3AX, 
OKaJIH3OBaHHbIX Me@xKY AByMaA aTomamu (1). AHnanorMuHble TpexeHTpoBHIe 
pOuTbI NpeAnosarawTca TakxKe B m-KOMIVIeKCax, OOpa3syeMbIxX JBOMHbIMH CBA- 
AMM C MOJIOXKUTCIDHBIMH HOHAMH, MpeCTaBJIAIOWNMMH TPeTbIO IycTy1o Op6uTy 
sBepX JBYX aTOMHbIX OpOuT, OOpasyIOULNx z-cBA3b (*)). [lo cyuectBy, K Tpex- 
eCHTPOBbIM OPOUTaM CBOJATCH H CBA3H MexKY ATOMOM IWIAaTHHbI HM MOJIeKYJIOH 
THJIeHa B CoeqMHeHHAX Tuna conn ‘Llelize (7). Stu npuMepbl, OTHOCAIMeECH K 
WJIbHO OTJIMUAaIOWMMCA pyr OT Apyra kKslaccaM XMMHYeCKHX COeAMHEHHH, 
OKA3bIBalOT, YTO OOPa30BaHHe TpPeXIeHTPOBbIX OPOUT HE ABJIAeTCH MCKJIIOUL- 
CJIbHbIM CJIYYaeM, a JOBOJIbHO LIMpOKO AS UREN yan B PasJIMYHbIX Move- 
yalax. 

Mbi nmogaraeM, 4TO TaKHe OPONTbI MOoryT OCYLLeCTBATbCH WM BO MHOrMx Jpy- 
IX CJIyYaAX, KpOMe Mepe4HCJICHHbIX BbILUe, H Np NpMBJeYeHuM NpeycTaBJeHHh 
TPeXILCHTPOBbIX OPOHTAaX MO?KHO MOOHTH K OObACHEHMIO CTpOeHHA pxAqa py- 
IX MOJIeKyJI. ITO OTHOCHTCH B TepBylO OUNepeb K PAY COeMMHEHHH Cc He]O- 
faTOUHbIM YHCJIOM 3JIEKTPOHOB, OOpa3ylOLIHXcd Mp MpwcOeqMHeHHu MpoTOHa 
BaJICHTHO-HaCbILLeHHBIM MovieKysiamM. M3pecrHo, uro peakuua H, + H* = He. 
IpOBOXKMaeTcaA BbIqeeHHeM 70+9 kkaJ/Moub (4), TaK 4YTO MOXKeT cyne- 
‘BOBaATb TpeXaTOMHbIM KOMIJIeKC H; c qeyma aaektponamu. B. JI. Taappose 


coTp. (4) OTKpbIJIM MOH MeTOHHs CH;, B KOTOpoM aTOM yrsepoya cBAgaH 


MATbIO aTOMaMM BOOpowa, MpHuem mpH peakyun CH, + H* —> CH? Bbile- 
metca 121-49 kkan/Monp. Jlna Hj mpegnomnoxenve 06 ocyllecTBeHHM Tpex- 
SHTPOBbIX OPOMT ABJIACTCAH €MHCTBEHHO BO3MOXKHBIM HM OOMLenpHHaATDIM. MoI 
laraeM, UTO aHasorMeHoe MoJIOxKeHHe uMeeT Mecto uv B CH;. Egpa sm ects 


1KOH-IMOO HHO TyTb Lia OObACHeHUA cTpoeHua CH}. C mpyroi cropoubl, npH 
IOJIb3OBAHHH MpescTaBJIeHul O TpeXWeHTPOBbIX OpONTaX, TPyHOCTH B 3HauH- 
JbHOH Mepe cHuMaroTcs. Mbt mpegmoviaraem, uTO Tpu cBa3sH C c H (rpynna 
1;) sABMAIOTCA OOBIYHBIMH KOBaJICHTHbIMH BYX3JIEKTPOHHbIMK HM ABYXILeCHTPOBbIMA 
A3AMM. 

Tlomumo 9THx cBa3eli y aToMa C ecTb elle ona opOvTa HM OJHH 9uIeK- 
OH, a y ABYX MmpHcoeqMHeHHBIX H ecTb emle NO OHOH OpOuTe, Tak uTO 
KET BO3SHHKHYTb TPeXIeHTpOBad OpOuTa, KOTOpawt MOKET OTHOCHTBCH kak 
WeHTpaJbHOMY, TaK HM K OTKpbITOMy TuNy (m0 KmaccuuKallun Doeprapzra, 
oypopna u JIuncKoma (1)) B 3aBHCHMOCTH OT COOTHOIIeHHA HHTErpaIOB Yq yy 


Yo_y- Ha stow TpexueHTpoBsoi op6uTe pacnOJlaraioTca Ba 9JICKTpOHa (O){MH 


aTtoma C u Bropoi —or ogHoro “3 aTomMosp H, Torja Kak Bropol MmpoToH 
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He wMeer 9ueKTpona). IIpu stom MoweKysia uMeer crpyKTypy (I). 


TlomMuMO 9JI€KTPOHHO-e*PHUMTHbIX COeCAMHCHHH, TPeXIeHTPOBbIe OpOW 
MOFYT OCYINLCCTBJIATbCA, MO HallieMy MHeHHIO, H B Apyrux MOJIeKyJlax — OC 
6eHHO cOflep2xKallMx TpexyleHHble wHkJbl. M3BecTHO, uTO TakHe CoeqMHeHH 
KaK, HallpHMep, WHKJONponaH uM ero aHaJIOrH, XapaKTePpH3yIOTCH HEKOTOPbHI 
OCOOCHHOCTAMH, OTJIMYAIOULMMH MX OT JIPyrHX aJIMILMKJIMYeCKUX OPraHHyeck!) 
coeyMHeHHH. Han6ouee oTueTIHBO 3TO MIpOABJIAeTCH B TOM, 4TO COC HHCHH 
cojlepxKallve WHKJIONPOMaHOBOe KOJIbIO, OOHAPYAKUBAIOT HEKOTOPOe CXOJCT. 
C He€HACbINICHHbIMH COCIMHEHHAMH. OTO OTHOCHTCA, HallpHMep, K peaks 
MpHCOeCAMHEHHA, a TaKx%Ke K PANY aHOMaIMM, KOTOPbl€ MOryT ObITb OOBSACHEE 
TOJIbKO IIPH BBeJeCHHH TpeNOJIOXKeHHA O <CONPAXeHHH» IWHKJIOMPONAaHOBO! 
KOJIbIa C MpPHCOCAMHEHHbIMH JBOMHbIMH CBASAMHM WIM PeHHJIbHBIMA pyrinam 
KaK B JH@HOBBIX COMPAXCHHbIX CHcTeMax. Ham lipeACTaBJIAeTCA, YTO CYULECTBY’ 
UlHe THNOTesbI O CTPOCHHH WHKMOMpOMaha, B KOTOPbIX NMOCcTYyIHpyeTcaA Hay 
Tpex o-cBa3eli C—C, HanpaBsIeHHbIX MO CTOPOHaM TPpeyrOJIbHHKa (C OOJIbIIMM © 
KJIOHCHHEM OT HallpaBJleHHii MaKCHMaJIbHOM KOHIWeHTpallHi BOJIHOBbIX (PYHKUA 
COOTBETCTBYIOWIMX CBSASbIBAIOUIMX THOPHAHbIX 3-OpOuT), He MOsBOMAIOT Ma 
YHOBJIETBOPHTEIbHOe OObACHEHHE MepeuHCJICHHbIM BbILe AaHOMaJIMAM. B wMTep 
Type MMeIOTCA yKa3aHHA Ha TO, YTO WMKJIOMPpONaHOBOe KOJIbILO BeeT CeOA K 
WBOHHaA CBA3b HW TeM CaMbIM MOXKeT ObITb COMpPAKeHO C APyrHMH ABOMHbIE 
CBA3AMH, O/[HaKO OCTaeTCH He ACHOM (cpu3HuecKad MIpH4YMHAa COlMpAKeHHA 
CBAZeH C S-CBA3AMH KOJIbIla, TOpa3sqo Goslee addeKTHBHOFO, YeEM B APyrHx Ci 
yaAX o-7-CONpAKeHHA. OTO noOyKAaeT K NOMCKaM Apyrux PHMOTe3, KOTOP 
MOrIH Obl JIyame MepefaTb CBOHCTBA TPeXYJICHHbIX IHKVJIOB. 

Cnemunduyeckad KOHHrypaluA Tpex4IeHHOTO KOJIbla C yrvlaMH B 
HABOJIMT Ha MBICJIb O BOSMOXKHOCTH OCYILECTBJICHHA H B 9TOM CJlLydae TpeXWeHTy 
BbIX OpOuT. EcuiM peqnouoxUTb, TO Be cBA3H C —H o6pa3yiotcaA Kaxy 
aTOMOM yrviepoa B WAKJONponane 3a CueT AByxX THOPHAHbIX ATOMHBIX OpOy, 
TO y Kaxkjoro aToma C octaroTcs emule mo WBe opOuTbl. Tor dakT, uTo yrom H 
papeH 120° (°), no3sBoHeT MpHHATh, YTO OCYyUIeCTBIAeTCA PHOpHANsalMA 
MVIOCKOCTH, TepNeHAMKYJIAPHOH MOCKOCTH KOJIbIa, TaK YTO JIA CBAseri 
KOJIbIe OCTaeTCA OHA THOpHAHAA Sp?-opOuTa, HalpaBJIeHHad OT aTOMa C kK ILeH7! 
Kouba (II) wu z-opOnta, sexKalllad B MOCKOCTH KOJblla, Nepenenyqukyaap 


nockoctH HCH. Onncannpie s-op6utbl BMOJIHe MpHcMoco6uleHbI Avis O6paso} 
HAA OOBIUHbIX TPEXILCHTPOBbIX OpOuT «UeHTpabHoro» Tuna. Ha Je 
HU3IUMX OpOwTaX—cBAS3bIBalOlleH WH HeCBASbIBAIONLeli— MOryT pacnosoxKuTh 
yeTbIpe aleKTpoHa. OctadbHble [Ba 3IeKTPOHa MOryT, KaK MbI Moslaraem, | 
HAT HM3INYIO H3 TpCXWeHTpOBbIX OPpOUT Apyroro THNa, BOSHMKAIOULAX U3 TY 
z-OpOuT aTomos C. Takue op6uTbl He BcTpeyaloTcs B GopoBoxoposax, HO Bi 
MOXHOCTb UX OOpasoBaHHA MpescTaBIAeTCA BNOJHe BeposTHoH. Peub nyer) 
B3aHMOMeHCTBUM T-OPOUT, OCH KOTOPHIX PaCMOMOXKeHbl B OAHOM MOcKoeTH J 
yraiami B 120° npyr kK Apyry c o6pa30BaHnem eAMHOl MOveK yA pHOIt OpOHTEI, Ox| 
THIBAIOMLEH BCe TPH ATOMa C HO OKPYy>2KHOCTH, ONMCaHHO BOKPyr TPeYTOJIbHE 
CCC. EcrectBenHo yMaTb, 470 3TO B3AMMONEMCTBHE ABJIAeTCA Oouee CAOIM, 4 
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IPHBOJAINee K OOPasOBaHH!O OOIYHOL TpeXxIleHTpPoBOli 3-OpOuTDI IeHTpaJIbHOrO 
una. Ilosromy 3aHaTo OKasbIBaeTCA TOJbKO OHA HUB3IAt TPeXMeHTpoBax 
-opOuTa. OnucanHHad -opOuTa oTmMuaeTca OT OO6bIUHOI TPeXWeHTPpOBOH 
-OpOUTHI TeM, YTO B NOCIeHEH S/IeEKTPOHHAaA MWIOTHOCTb KOHI[CHTPUpyeTCa B Ha- 
[paBJICHHAX, HAyUIMX OT aTOMOB C K IleHTPy KOJIbILa H B CaMOM WeHTpe, Tora 
‘ak B Tp€XICHTPOBOH 7-OPONTe 3/IEKTPOHHAA MVIOTHOCTh pacnosloxena NO OKpyx- 
(OCTH, OXBATHIBAIOMLeH TpeyrObHUK 43 aTomoB C. Takoe pacmpegeenne aveK- 
POHHOH IMVJIOTHOCTH OTJIMYaeTCA OT IIpeACKa3bIBaeMOPO Ha OCHOBAHHH OObIUHDbIX 
IPeACTABJICHHH O ABYXILCHTPOBHIX 9-CBA3AX B WHKJIOMponane Tem, YTO Ip OObIU- 
(bIX CBASAX QIEKTPOHb! PacnOMara1oTcA HCKJIOYMTEJIbHO MO MepHMeTPY Tpeyrouib- 
iuka, a B IipeqiaraeMOM HAMM KapTuHe OwlarofapA HaJMUHIO «ILeCHTpaJIbHbIX» 
PEXICHTPOBLIX OPOHT, 3aHATbIX YETHIPbMA JICKTPOHAMH, 3HAUHTeIbHaA YaCTb 
WIEKTPOHHOH MWJIOTHOCTH OKasbiBaeTCA He B OOACTH NepuMeTpa, a BHYTPH Tpe- 
(ObHHKa. ConpsxKeHve WHKJOMponaHoOBOrO KOVJIbILa C MpHCOeMHeHHbIMH 
[BOHHBIMH CBA3AMM OOA3aHO, NO-BHAMMOMY, HaJIMYHIO TPEXWeHTPOBOH 7-OpOUTHI, 
33ANMOeHCTBYIONIeEH C 7-OpOHTaMH JBOMHIX cBxA3el. IIpu sTOM, mpaBsa, B3a- 
IMOJCHCTBYIOLUHE OPONThI HE PacHOJIOXeHbI CTPOFO B MapaJWICMbHbIX MIOCKOCTAX 
YTO BOOOUIe HEBO3MOXKHO, eCJIM CBA3b C—CH =CHy usu C—Ph cocrapuiser yrou 
3 60° c mnocKocTbI0 KobUa). Ho 9TO, Kak H3BECTHO, elle He ABJINeTCA pensarcr- 
sHeM JIA conpxAxKenusA (°). [IpeacraBmenue O CompaxeHHH TpexWeHTpOBOH 
<-OPOUTHI He HAXOJNTCA B IPOTHBOPeuHH C PaSBHBaeMbIM HHOF a MpeLNosO2*KeHHeM 
) CONPAXKCHHM B NMpPOHSBOAHBIX WMKONpolahHa 3a CueT «KpaCKpbITHA» WMKIA, 


<OTOPOe H300parKal0T C MOMOMIbIO CJIELYIOULUX MPHBJIeKaeMbIX K PaCCMOTPeHHIO 
3AJICHTHBIX CX€M: 


CH,— CH=CH —CH, 


- 
CH, 


Kak mOKa3bIBaeT pacCMOTpeHHe =-KOMIIeKCOB (7), TAKE BaJICHTHbIe CXeMbI 
OOTBETCTBYIOT, XOTA MH B MeHee ABHOH (bopme, TpexWeHTpOBoH opOuTe B 
fETONE MOJIEKYJIAPHbIX OPOHT. 

H3102keHHble MpeACTAaBJICHHA JOJIKHbI OTHOCHTLCA He TOJIbKO K ILMKJIONpo- 
laHy, HO WH K TaKHM ero aHaJloraM, KaK OKHCb 3THJIeHa WIM 9THJICHHMHH. 

JIpyruM NpHMepOM MOvIeKyJIbI, B OCHOBe KOTOPOH MOFyT JIeKATb TPeXWeHTpo- 
3bIE OPOHTbl, ABJIAeTCA TeTpaKapOoHH xeme3a Fe;(CO).. Yxe Bpayu (') 
yKa3aJl, UTO HAMArHeTH3M YTOFO COCAHHEHHA MOXKHO OOSACHHTH TOJIbKO, eCJIH 
IPHHATb HaIMUMe TPpeXIeHTpOBbIx opOuT Fe — Fe — Fe. Ognaxo Bpayn 
ipeqnolarat, 4TO MoOsleKyla uMeeT cTpyKTypy (CO)sFe(CO)sFe(CO) 3 Fe(CO): 
{ IIPHHATHIe HM TPeXUeHTPOBble OPONTH! ObIIH «OTKpbITOrO» THNa. B HacTosuuee 
IEMA CTaJIO H3BeECTHO, YTO MOJIeKYyJIa HMeeT HE NpHBeeCHHYI0 BbILe CTPYKTYPpy, 
1 COJlepxKUT TpeyroJIbHHK 43 aToMoB Fe (°}. IIpu stom ecrecTBeHHO COXpaHHTb 
IpecTaBsIeHHe O TPeXIeHTPOBbIX OPOHTaX Cc JaHHbIM bpayHom pacipeleseHHem 
WICEKTPOHOB, MIPHBOAAULHM K JMaMarHeTH3My, HO C OpOHTaMH He OTKpbITOrO, a 
leHTpaIbHOrO THIa —Kak B_ IWMKJOMporane. 

BepoaTuoe ocyllecTBJICHHe TpeXI€HTPOBbIX OPOHT B LuKIOMponane Hu Fe; (CO);» 
jaeT OCHOBaHHA MOaraTb, UTO STOT THN OpOUT BCTpeyaeTcCA Yale, YeEM Mpesno 
jaraylocb paHee, OCOGeHHO B COeCHHEHHAX C TPeXWICHHBIMH IMKJIaMH. 


Tloerymua10 
7 VII 1958 
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PH3BHYECKAA XHMH 


H. H. MOCKBUTHH, akayemuk M. M. JYBHHHH u A. HW. CAPAXOB 


AJCOPBUUA MAPOB BObl HA KPHCTAJIJIMUECKHX MOPOWKAX 
rAJIOTEHHVAOB CEPEBPA HW CBHHLLA 


Asposouu Hoxuctoro cepeOpa HW HOMMCTOrO CBUHIa NOY MpakTHyecKe 
IIPHMeCHeHHE B KaYeCTBE AKTHBHBIX WCHTPOB KPHCTAaJIM3allMH MpH ACKYCCTBeCHHG 
o6pa30BaHHH OCaJKOB H3 MepeoxJa2xKeHHbIX OOIaKOB. Panee Obluia mpeqox*Ker 
runoresa, COriacCHO KOTOpOH NepBUYHbI aKT Mpolecca O6pa30BaHHA HCK YCCTBE! 
HbIX OCAKOB OOYCJIOBJIeH adcopO6uuel MapoB Bosbl Ha yactayax AgJ u Pb. 
C MoceyIOWUM yNopAAOYeHHeM COpO6HpOBaHHbIX MOJIeKYyJI B CTpyKTypy HO 
MaJIbHOrO Jibja (‘ +). [lo MHeHHIO aBTOPOB, HapyileHHe PasoBoro paBHOBeCcHA | 
nepeoxJiaxK JCHHOM 06/1aKe IIPpHBOAMT K ObICTpOH KPHCTAJWIM3alHH BOAAHbIX Mape 
HW BbIMaeHHto OcaAKoB. [lonbITKH yCTaHOBJICHHA CBA3H MexKAy alCOpOWMOHHb!) 
CBOHCTBaMH HW Cnoco6HocTbIO yacTuy AgJ u AgCl cayxKuTb AL pamMu KpHcTaIn3 
IMM WM KOHAeHCaHH He YBeH4aJIMCb ycnexom (*,°). ITO MOAKHO OObACHHTh OG} 
yaCTH TEM, YTO 9KCHCPHMEHTAJIbHbIe H3OTEPMbI ANCOPOUNH MapoB BObI Ha KP 
cTawlaxX C TeKCaroHaJIbHOH pelleTKOH, AHaJIOrHYHOM pelleTKe JIba, — Tak 
kak AgJ, PbJ. u Ap., ABJIAIOUWWMXCA WeHTpaMH KPHCTaJJIM3al4v, He CpaBHHS 
JIMCb, HallpHMep, C H30TeEPMaMH JWIA KPHCTaJVJIOB C KyOMYeCKOH peuleTKe 
KOTOpble He Cly2KaT AQpaMu KpuctTau3sanun (AgCI1, CdJ, u ”p.). B Hactosaus 
HCCJIEIOBaHHH MbI MpOBeIM COMocTaBJIeHHe H30TepM acopOuuH Ha THMMYH 
MpeACTaBUTeIAX YNOMAHYTHIX TpyM KPHCTa/VJIOB JIA MOCTaTOYHO. LWMpoKe 
MHTepBala TeMMepaTyp. 

HccneqoBaHuaA H30TepM acopOWHH NapoB BOAbI NpOBOAWIHCb Ha KBaplleBb 
MukpoBecax (°,”) C YyBCTBATebHOCTHIO 2,5 -10~* rmpu HaBeckeB lr. B com 
MAHOMETPOB WIA H3MepeHHl AaBJIeHHA B UHTepBawe oT 10~* no | mM pr. cr. mp) 
MeHAJICA MaHOMeTp Tuna [InpaHH, a Quist JaBJieHua CBbILUe 0,5 MM pT. CT. — Mey 
OpaHHbI MaHOMeTp C 4YBCTBHTeIbHOCTHIO 0,U5 MM prt. ct. JLia TepmoctaTup 
BaHHA OOpasia MpHMeHsAJICA TepMOcTaT, paOoTaBLUMli pH TemMmepaTypax « 
+60 yo —40° (8). OObeKTOM H3YYeHHA CY2KWIM CHeKTPaJIbHO YHCTbIe MOPOLIK 
HOMMCTOFO CBMHILa, HOAMCTOFO MH XJIOpHCTOrO CepeOpa C YAebHO MOBEpXHOCTB: 
coorBetcTBeHHO, 0,25, 0,2, 0,08 m*/r*. CranyapTHad moxroTropKa ajcop6exT 
K HCCJeqOBaHHi0 COCTOAIa B MporpeBe B BaKyyMe,Ha Becax pH TemmepaTy 
110—120° 8 reuenve 8—1l0 yac. Bepxuuli TemnepaTypHblii mpelen UKTOBAaI 
TeM, uTO mpH 120° uccnenyemble acopGeHTbI euje He CMeKalOTCA HU 3aMeTHO H 
Bosronsiorca. Padora c AgJ u AgCl — BemectBamu, koTopbie nogzBepraiorcs (pe 
TOJM3Y, MpOBOAMaCb pW KpacHom cBeTe. HaBecka afcop6eHTOB cocTaBJIAul 
0,75 —0;8.'r. 

Ha xpuctannax AgJ u AgCl usmepenbi u30TepmbI afcopOmuu BOLE Tp 
20, 10,0 u —20°. Bee nomyyenubie nsoTepmut (11 Tun no KnaccuduKauun Bpynay 
epa) OOpaTHMbl BO BC€M HHTEpBaJle H3MePeHHbIX NaBJICHHH M MOJHOCTbIO BOCIIpG 
H3BOJ\MMbI IIpH BCeX TeMMepaTypax, He€3aBHCHMO OT TOFO, MporpeBaicA OOpase: 
nepeq M3sMepeHuaMH WIM HeT. M30repmbl aycopOuun BOsbI, mocTpoeHHble 
OTHOCHTCbHbIX KOOPAMHaTaX JIA KaxkOrO afcopOeHTa Mmpu TemnepaTypai 


* | 
OOpa3ubl NosyyaNch Ocak eHHeM U3 pacTBopos B a6opatopuu H.M. Aureaosa VWucty 
1yTa UYHMCTbIX XHMHYCCKHX peaKTHBOB. 
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ie) 
), 10, O° npaxruyeckn COBNaaioT MexK IY CcoOol. Sto osHauaer, uTo Tem0RO;; 
MPeKT acopOunn BOR! 630K K TerMAOTe KOHJeHCalluH. 
Hsotepmpt axcopounn Boupl Ha AgJ u AgCl onucpipatores ypaBHeHvem nowH- 
IEKYNAPHOW aycopOuuu Bpyvayepa, Qumera u Temmepa (BST) B o6nactH 
HOCHTCJIBHBIX JaBsenni oT 0,05 no 0,4. M3 stux H30TepM 0 Metoay BOT pac- 
MTaHbI EMKOCTH CTATHCTHYECKHX MOHOMOJICKYJAPHBIX COB (Am) Hi een ant 
oo NOBeEpxHocTeli (cM. Bbllue). Tak, JA AgJ an = 1,32uMoa/r,a aaa 
BCI a, =0,54 wmon/r. A6comoruste H30TEPMbI aCOpOuuH BOLI Ha Hokuctom u 
[OPHCTOM CepeOpe MpakTuyeckH copnayator. IIpu tTemmepatypax or 20. To 
20° Ha UCCMeLOBaHHbIX KPHCTaWWIAX TOJCTHIE ANCOPOMMOHHbIe MWICHKU He Obpa- 


foTca. Hampumep, mpu orsocutenbuom jaBmeHun 0,8 cop6upoBamnocb oKon0 
eX MOHOMOJIEKYJIAPHbIX CJIOeB. 


lh 0 
j A 


a 
Z 
et 
eo G25 Gs QE 0 G25 Ga Gili 
MM pin CM (ol MM £177. CM) 
Puc. 1 Puc. 2 


 Ilpu temnepatype —20° Ha6.oJasucb HeKOTOpble OCOGeHHOCTH COPOLLMH BOLbI 
_ HofMcToM cepedpe (puc. 1) u xmopucrom cepeOpe (puc. 2). Oru usoTepMpl 
ICTPOCHbI 110 9KCIe€PHMCHTAJIbHBIM TOUKAM C Y4eTOM MOMpaBoK Ha alcopO6IHI0 
POB BOJIbI Ha CTCKJIAHHOM YalKe BecoB. Ha stux rpadbukax HW KHHe H3OTepMBI 
WIHOCTbIO OOPaTHMBI, eCCJIH B CHCTeMe JaBJIeHHe NapOB BOJbI He MpeBbIao 
[DYFOCTH_HacbleHHOTO Mapa Hao Abyom mpu—20° (Ps= 0,77 mm prt. ctT.). 

HallleM c7yuae B aJCOpOWHOHHOH yCTaHOBKe MPHHUMMHaIbHO HeJIb3a NOWY- 
Tb JlaBsleHne CBbILIe 0,77 MM pT. CT. BCJIENCTBHe KOHJCHCalHH H3ObITKa NapoB 
JibI Ha CTeHKax BecoB. [losTomMy stOO0e BpeMeHHO CO3aHHOe (HCKYCCTBeHHO) 
BuleHHe CBbIe 0,77 MM pT. CT. MbI Ha3blBasIM MepecpimeHvem. IIpu naBaenun 
¥3KOM K 0,77 MM PT. CT. NpefebHad Bemw4nHa copOunu Ha AgJ cocTaBjaua 
ono 4 umoa/r, ana AgCl—oxouo 2 »ymouw/r. Co3qaBad B CHCTeMe MepecbileHHe, 
I Ha6iosaiu, YTO B nNepBble 15 MuH. NpuBec alcopOeHTa pe3KO BOspacTal U 
OTBETCTBOBAJI HECKOJIBKUM JICCATKAM MHKPOMOJIeH BOAbI Ha rpaMM ajlcopOeuTa. 
) Mepe yCTaHOBJIeHHA B CHCTeMe PaBHOBeCHA KOJMYeCTBO alcopOu“poBaHHOH 
Itbl YMeHbIllasocb. PaBHOBecHe YCTaHaBJIMBaJlOCb Yepes 2,5—3 yaca, Mpuyem 
JIMYeCTBO alCOp6uNpOBaHHOH BOJbI CTAHOBHJIOCb PaBHbIM TOMY, KOTOpPOe CO- 
BETCTBOBQ10 JaBJICHHIO apoB Bob! mpu 0,77 mM pT. cr. (rouKa A Ha puc. 1 u 
_Tloce storo jecopOluMOHHble TOUKH ye He yKabIBaIMCb Ha alCOpOWHoH- 
10 KPUBY!0, HO YCTOMYMBO JIOXKHJIMCb BbIMe (BepXHHe KpuBbIe). OOpasoBaB- 
CH TaKMM IlyTeM THuCTepe3HCHad leTIA HaOmOfallacb BCAKMH pas, Kak 
IbKO B CHCTeME CO3aBaJIOCb TepecbulleHHe. OTMeTHM, 4TO MOcJIe COsqaHHA Tepe- 
IMCHHA HW MOCMeLyIOMLerO JIHTebHOrO BbILepXKHBAHHA B BakyyMe IIpH Tem- 
parype ombira (—20°) na cop6eHTax ocTaeTcaA HeKOTOpPoe KONIMYeCTBO HeOOpaTH- 
 yep2KuBaemolt BospI (0,6 p-mou/r ua AgJ u 0,3 pmon/r na AgCl), Koropaa yaa- 
WaCb OTKAUKOM TOJbKO IPH KOMHAaTHOH WIM Oosee BLICOKOM, YEM KOMHATHAS, 
MmepaType. 

[[punuunuabHblit HHTepec MpeACTaBAAeT BOMpoOc O (Pas0BOM COCTOAHHN al- 
pOupoBaHHol BoybI Ha AgJ u AgCl nmpu Temneparypax Huxe 0°. B paHuux 
6orax (4) HeOOOCHOBaHHO MpefNosaraocb, YTO pH TemmepaType —20° Boga, 
copOupoBanHad Ha nopomke AgJ, HaxOfuTCca B Buje bya. Mpl nombirasnHch 
BETHTb 9TOT BOMpOC, MIA Yero NpeACTABHJIH HalllM SKCIePpHMeHTaJIbHbIe LaH- 
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Hble B Bue usoctep. Ha puc. 3 u 4 n3800paxKeHbl, COOTBETCTBCHHO, H3OCTEPbl Td 
pa3IMYHBIX BEJIMUMH alcopOuMH Ha oquCTOM MH XJOpucToM CepeOpe, paccuuTa 
HbIe 0 H30TepMaM Jin Temnepatyp 20, 10,0 1 —20° (qua —20° cpanel 
oOpaTuMaA afcopOluHOHHas BeTBb). 

Ha puc. 3 Kaxkyjaa Ms0cTepa COCTOMT U3 ABYX JIMHeMHbIX yYacTKOB, Tepec 
KaIOWMXCA B TeMMepaTypHOM MHTepBave, Ou3KOM K O°. B BepxHelt uacTu rp 
(buka MyHKTHpoM Jlana KpuBasa lg P = f(1/T) naa Bomb B OOpemHOH (has 
V310m Ha STO KpuBor Aa O° CooTBeTCTBYeT NaBJIeHHIO JIbjla. Pa3HOCTb Ta 
TeHCOB yIvla HaKJIOHa JIMHeMHbIX OTPe3KOB B TOUKe GasoBoro Tepexofla ompez 
jieT TeMOBOH sddexT mepexoga, paBHb 1450 kan/monb. Ilo aHanorun, H 
JIOM Ha wg0CcTepax aCopOlHH MOXKHO, N0-BHAMMOMY, pacCMaTpuBaTb KaK Oo 
MaJIbHOe yKagaHve Ha CylecTBOBaHHe (asoBoro Nepexosa B acopOupoBaHHe 


Pric. 3 Ny Veren A 


L 


Boge. Mpi nosiaraem, 4TO (pagoBbIH TMepexof’ COBepMIaeTCA TOJbKO B HEKOTOps 
yacTH afcopOupoBaHHOH BOYbI, TaK KaK TelJIOBOH sddekT acopOuHH BOLI 
BTOPOM HM MOCJeLYIOUMX MOHOMOVICKYJIAPHBIX COAX MpH —20° He npHO6mMxKaer 
K TeMIOTe NaBJICHHA HOPMaJIbHOK OObeMHON casbl. [logqoOubI xapaKTep vie 
CTep MOXKHO OObACHHTb TeM, YTO (Pa3z0BbIH Nepexo MpOuCXOAUT, BepoATHO, 
MepBOM aj[copOWHOHHOM cyioe. Torga BCA ocTaJibHad aflcopOupoBaHHaa BO 
HaXOJUTCA B KBA3H2KUAKOM WIM KBaSHKPHCTaJJIMYeCKOM cocTosHHH. IIpeqnouy 
TeJIbHee CUHTATb, YTO Ip TemMeparype —20° na noBepxHoctu AgJ aycop6ur 
BaHHad BOJla MpefcTaBiser KBasHuKpucTanMMyecKyIo (asy, MOCKOLKY 110 
alcOpOeHTa JO/2KHO BbISLIBATL CHJIbHYIO OPHeEHTAalMI0 MOAPHBIX MOJIeKYJI BOL 
uTO MOXKET MpPHBeCTH K ABYMepHOMY aHasory ba. Takoit BbIBOA NOsTBepx ad 
CA Tak2Ke TeM, YTO KPHCTaWMYeCKad peleTKa HOUcTOrO CepeOpa nouTH ule 
THUHA KPHCTaJJIMYeCKOH pellleTKe Jib. | 

M306paxkenuble Ha puc. 4 w30cTepbt afcopOuuu mapoB BOJbI Ha xOpucTt 
cepeOpe He HMeIOT H3lIoMa. CyleqoBaTebHO, TeMNOBOH aspPekT aycopOuun kK 
IPH MOJIOXKUTCIbHBIX, TAK HW MPH OTPUWaTeIbHbIX TeMMepaTypax MpaKkTuyec 
paBeH TemuioTe KOHZeHCauun. EctecTBeHHo JonycTuTb, uro npx —20° sona, é 
copOupoBanHad Ha Kpuctamiax AgCl, Haxoqurca B Bue MepeoxmaxeHHO! KE 
KOCTH. AnaJlorMunble acpeKTb! NepeoxaxkeHHA RKuAKOCTell B alcopOupose 
HOM COCTOAHHH HaOsloaiuch uM paHbiue (* 1%). Bpuue ynomuHasocb, uTo 1 
ONpPeeJICHHbIX YCJIOBMAX MPOBeeCHHA ONbITa pH TemnepaType —20° nosaBusel 
cBpoeoOpasHad meta ructepesuca. Hanuune ecopOmHOHHbIX BeTBell u3soTe 
Ha pic. | u 2 noKa3blBaeT, YTO NPM JOOOM 3HAYCHHH JaBseHUA CBOLCTBA acc 
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JUPOBaHHOH BOAbI Ha COPOMMOHHOL MU AecOpOUMOHHOL KPHBbIX HY30TeEPM JO/KHBE 
DESKO OTVIMYATECA pyr oT Apyra. Ecuu np afcop6unu mapos BosbI Ha xso0pn- 
eTOM CepeOpe mp —20° co3qaTb B CHCTeMe TepecbilleHHe, TOB OOpasyYIOWHXCA TOU- 
STBIX AJICOPOILMOHHBIX MIeHKaX CHJIbHO BO3PaCTaeT BePOATHOCTS CaMOMPOH3BOIb- 
10H KPHCTaJWIM3alMN. STO Tem Godlee cMpaBeWIMBO AIA HioqucToro cepebpa, Tak 
KaK aICOPONPOBaHHad BOJa Ha €fO NOBePXHOCTH HaxOMUTCA B KBa3HTBeEpJOM 
socToAHHH. MoxkKHO BbICKa3aTb MpeANOMO*KEHUeE O TOM, YTO pasvINuNe B XapakTepe 
A30CTep Mapos Bob Ha AgJ nu AgCl, o6ycoBeHHoe Hamu4veM (as0Boro epexoLa 
3 aCOPOMMOHHOM Cil0e Ha HOJMCTOM CepeOpe u OTCYTCTBHeEM ero Ha XJIOPuCTOM 
sepeOpe, MOxeT ObITh CBA3AHO C pasMYMeM B MOBeeHUM STHX adpososeli npH 
ACKYCCTBEHHOM 3aCeBe MepeOxJIaxKeHHbIX OGaKOB. 

IIpu usyyenun mporecca copOuuu BOAbI Ha KpucTanmax HoxucToro cBuHIa 
Mibl CTOJIKHYJIMCb C TEM OOCTOATEIbCTBOM, YTO COPOLMOHHOe paBHOBecue B CHCTeme 
1€ YCTaHaBJIMBasIOCb Jake B TeyeHue 35 cyToK. Ilo Bcel BepoATHOCTH, 3TO OOyc- 
IOBJICHO TEM, UTO Ha Mpolecc cusnyeckoH aCopOUNH HakMaTbIBAeTCA KaveCTBeH- 
10 UHOM MpOlecc, CHJIbHO pacTAHYTbIM BO BPeMeHH. ORHUM M3 TAKHX Mpoleccos,. 
ICMOMKHAIOMUX BaH-Jlep-BaaJIbCOBY COpOLHI0 BOLI Ha PbJ2, MoxeT ObITb ruypata- 
lua. Takum o6pasom, B culyyae cop6muH Bosb Ha PbJ, mp Bcex ucceqOBaHHbIX 
femMnepaTypaxX MbIl HMeJIM [eO C HepaBHOBeCHOH CHCTeMOH Map — aycopOenr. 
JosTOMy MbI He CMOrIM YCTaHOBUTb CBA3b M@XKAY aCOpOMMOHHbIM MoBeennem. 
>bJy HW CMOCOGHOCTHIO eFoO YaCTHIL CYKUTh ApaMu KPUCTaMMsalNH. 


VYuctutyt pusnyeckol XuMHu Tlocrynusio 
Axkazemuu HaykK CCCP 3 VII 1958 
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mek, W. Land, J. Phys.-Chem., 38, 1201 (1934). 4W. Patrick, W. Kem: 
wer, J. Phys. Chem., 42; 369) (1938)) 4% bv H. Bacnapes, Bb. Tl, bep unr 
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Jloxaann ArkaemMunu nayrk CCCP 
1958. Tom 122, Nb 5 


PH3HTECKAA XHMH> 
MU. B. PABAHOBHY u 3. B. BOJIOXOBA 


BJIMAHHE 3AMELEHHA BOXOPOAA JEHTEPHEM 
HA NOJIAPHSYEMOCTb MOJIEK YUJI 


(IIpedcmaéaexo axademuxom A. H. PpymKunoim 27 VI 1958) 


B page pador (1,18) Oblm0 NoKasaHo, 4TO ra300Opa3Hble JelTepocoesuHeHHs 
VMeIOT MeHbIUYIO MOJIApH3yeMOcTb, YeM MX BoOMOposHble avasioru. Halizens 
TaKKe, ITO 3aMellleHHe BOMoOposa AeliTepveM BbISbIBAeCT YMCHbILeHHeE NOJIAp 
3YeMOCTH H€KOTOPbIX 2%KHAKOcTeH: BOJbI, MepeKHcH BoROposa (*,1°), OeHs0ue 
muksiorekcana (*), AuOpomstana (*). 

B jaHHow paOoTre u3y4eHa mucnepcHA cBeTa HM IMJIOTHOCTh H BbIUACJIEH 
cTaTHueckad MOsApu3yeMocTb (%) ia 12 »*xu_KMX selTepocoeqMHeHHH WH 
BOJOPOMHbIX AHaJIOrOB, YKa3aHHbIxX B Ta6/. 1. Cuutres CDCl; onncaH B (? 
a Jeltepocnupton —B (°). Cg,Dg u C.,D;CH3 nomyuasmcb, Kak omucaHo B (* 
jaa tomyyenua CD,NO, HuTpoMeraH MHoroKpaTHO O6MeHuBavica c 0,02 
pactsopom NaOD Bs D,O npu 110°. BemectBa TujaTesbHO OWNLaIMch Hu O0e4 
BoxkUMBaIIMcb. I]oTHocth (9°°) M NMOKa3aTe/b MpeJiOoMueHuA (1°9) BoyoOposHhi 
COeHHEHHH OTBeYaIM Haje>xKHbIM JIMTepaTypHbIM JaHHbIm (°) Cc TOUHOCTbE 
CcooTBeTcTBeHHO: 1-104 r/em? uw 1-104. 

Tloka3aTeJib TIpesIOMJIeHHA H3MepsJICA B pepakTometpe MP®-23 tuna Ilysu 
(bpuxa, C OTHOCHTeJIbHOH TouHOcTEIO 2-10, npw 293-++0,05°K, aaa anu 
Ha, D, Hg,, HS u Hg-_». Crarmueckaa noJispH3yeMocTb MmyTremM 9KcTpanows 
Hu 0 y= 0 3aBucHmMocTH (n?-+ 2)/(n?—1) or yv?, rae y— uacTora cBeT: 
Kak noKkasal Bywpdb (°), ia OecWBeTHDIX BeLeCTB H Mp McMOsH30BaHE! 
SKCICPMMeCHTAJIbHbIX JIAHHbIX JIA BUAMMOH OOJIaCTH cBeTa TaKaH 9KCTpanowus 
IMA ABJIAeTCH TeOpeTHYeCKH OOOCcHOBaHHOH. Js BCeX HU3y4eHHbIX HaMH BeULect 
ykKasaHHad 3aBHCHMOCTb B HCCJIeqOBaHHOH OOslacTH YacTOT Oblla JIMHeHHC 
& mpemelax OWMOKH W3MepeHHA nN. 

T]norHocTb ompeyeamach c TouHOCcTHIO | -10~* r/cm?, uepes 5°, B wHTepBail 
20—70° (qua xmopodpopma: 10—40°; meraHoma: 10—60°). Monspxptit 064 
em (Vx) coequHeHua c x% D Bprancaasica Ha ocHOBe afuTuBHocTu. B TaGu. | 
IpHBeenbl 3HayeHHusA Vx TOMbKO Aid 20°, HO OTHOCHTeIbHOe passIMUHe MOJIAPHbI 
OObeMOB H3OTONHDIX aHaloroB c TouHOCcTHIO 0,01% ouHakKOBO BO BCeM yKa3aF 
HOM HHTepBasie TemMepaTyppl. ! 

Bee 12 usyaeHHblx HaMH JleliTepocoeqMHeHHH UMeIOT OOMee HU8KHH NoKa3é 
TEb TIPCOMICHHA HW MCHBILYIO MONAPUSYeMOCTh, YeM COOTBETCTBYIONMe BON 
pogHble coequHenua (Tada. 1). 

CHHKeHHE MOJIAPHSyeMOCTH IIpH 3aMelleHHH BOROposa eliTepHem MOxK 
OObACHHTb YMCHDIUeEHHEM IIpH 9TOM HYJICBOH 9HEPrHH (&)) ATOMHBIX KOJe6aHHl 
B TO BPeMA Kak MOTeHIMaIbHad KPHBaA BICKTPOHHOM SHEP HU CHJIOBbIC KO} 
cTaHTbl CBx3el (/) WpakTuyecKH ocTaloTCH Hev3MeHHbIMuU (2°), B apcoreatl 
cyyae IBYXaTOMHOH MOJIeKYJIbI, JOMYCTHB HeKOTOpble NpHOMKeHUA, MOXKH 
NOKa3aTb, YTO CHHMKEHHE KOMeOaTEMbHbIX YPOBHEH SJIEKTPOHHIX CMeKTPOB BE 
3bIBAeCT YBEMYCHHE SHEPIHM SeKTPOHHIX MepexONOB (fon ) C OCHOBHOrO (( 
YpOBHA Ha BOsOyxXJeHHbIH (7). Tak, mpeHeOperad pa3simunem 9JIEKTPOHHOU He] 
rau y H-u D-coequnenna Ha OAMHaKOBBIX i-yPOBHAX H He YUHTHIBAA TakxKe pa: 
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Taoafnma 4 


M30TonHEli spiekT B cTaTKYeCKOH NOMAPH3yeMOCTH (a9) H Me2KMOWeKYIAPHOIt JHCMepCHOHHOI? 


r sHeprHuH (¢,) 293 °K 
BeiectTBo B ae nD V, cm?/MOub %:10?* cms sullen “HD 00 
ey. H 
Hs 0 1,50110 88,87 9,950 ae 
EDs 94 1.49909 88/69 9/896 
PH.CH; 0 14968 106.29 11705 3 
£D.CH, 76 14945 106.18 11652 0,47 
cHNO, 0 138166 53.65 4670 
SD3NO, 96 137945 53,66 4 640 1,00 
CHBrCHBr» 0 1.63773 116,42 16018 ome 
SDBr2CDBr> 80 1 63631 116,42 15,991 ihe 
CHCls 0 144590 80,17 8/258 far 
eDCls 98 1.44492 80,19 8/244 uF 
SH, OHCHOHCH.OH 0 1.47397 73.02 7754 3 
CH,ODCHODCH,OD 96 147149 73.13 7.730 Oe 
CH; OHCH,OH 0 4°43197 55,74 4473 ae 
SH,ODCH20D 97 1° 42994 55 82 4) 464 me 
cH,OH 0 132863 40,48 3191 ee 
CH;0D 70 132759 40,54 3,186 ae 
°3H;OH 0 1.36139 58,36 5,010 ieee 
EH.0D 98 136060 58.45 5,006 
5H; (CH2)2OH 0 138542 74.79 6,805 ey 
SH3(CH>)20D 99 138445 74,89 6800 S 
‘C3H3)2CHOH 0 1.37758 76,55 6.836 mee 
‘C3H3)2CHOD 99 137672 76,67 6 834 oS 
SH3COOH 0 1.37200 57,24 5/038 ~ 
CHsCOOD 98 41 ,37090 hee 5,028 ati 


IMUUA BO BPalllaTesIbHOH JHEP, BBUAY TOLO, YTO OHO M10 aOCO/IOTHOH BeIMYHHE 
MaJIO M10 CpaBHeHHIO C pa3JIMUHeM KOeOaTeJIbHOH SHeEPrHu, NMOJY4HM: 


Aeon = er 5 — oor ay = (89,4. &i,p)” — (Fo, — £0,D)': (1) 


Tak KaK, ONyCTHB WIeCHbI BbICIUMX cTeleHeH, HMeem (2°): 


4 ¥ 1 72 
&, H — 80, D = > hOo,n(1—f) —hoo,n%(1—-) = 
h ap, ete A xn Rare 
ea eee 


la / 1! 
‘We U— TIpMBeeHHad Macca, %)— KOSPPHUNeHT aHrapMOHMYHOCTH HU C=(Uy/ Up)’, 
0 M3 (1) HaxogzHM: 


Xo 


hen = qerg fy” — (Fy | —9 — Fa —e)]. (1’) 


fax Kak f° > f’; (1—S) u (1L—@) — nouoxKurenbubie BemMUMHDI OAMHAKOBOrO 
lopiyKa, a %) Meer MOpAyoK BemmunHb! 0,01 (1°), To, corsiacHo (1’), umeem 


Ags > 0 HAM YW, D > Yi, H» (2) 


We Yj; — YacTOTa 3JIEKTPOHHOrO Mepexosa. 

CuencTBua (2), BepOsTHO, CNpaBeWIMBbI WH [VA MHOFOaTOMHOH MOVJIeKYVJIbI. 
‘akOrO MHCHHA MpvepxKuBaloTca, M0-BHMMOMy, VMurompyz, Per3sun uv Buvib- 
on (11), Tak Kak Id OOACHCHUA YMeHbINeHHA MOJIApHsyeMocrTH 6eH301a Mpu 
aMeCLICHHH BOOpOya eliTepHem OHM B Ooslee NpHOsMxKeHHOH copme HPHBOs 
PHHUMMMAIbHO Te %Ke paccy2KMeHHs, YTO JaHbl BBE [WI ABYXaTOMHOM MO- 
exyubl. JOpelt u Tua (1?) o6bacHaIoT OOsbUTyIO NMO/spH3yeMOCTh TAKEO 
OjlbI, MO CpaBHeHHIO C OGObIYHOHM, TO?Ke TEM, YTO W, D > Yi, H- 

845 


| 


| 


1 


CnpapeyviMBocTb (2) MOATBepxKAaeTCA SKCMEPHMEHTAJIbHBIMH JaHHbIMH. Ta 
VUnromby uv Bunscon (28) aaa CgDg u CgHe B cmektpe btcopecieHuMn 6eH30, 
Hall, YTO ¥;,p Some, YeM vz MpamMepHo Ha 200cm~4. Tepo uw Wugr (7 
Ha OCHOBaHHM Mpe/MCCOUMALMOHHBIX ABJICHHH B CH- u CD-cnextpax MpHul. 
K BBIBOLY, YTO 9HepreTHuecKHe YypOBHH KOMOMHalM aTOMHBIX TepMoB y C 
yjlexatT pwMepHo Ha 350 cm? Benue, vem y CH. ®pank u Byg ("*) ycTaHoBM 
UTO JMHHOBOJIHOBBI npeyem adcopouuu y D,O wexuT yambuie OT HoseTOBe 
o6actu, uem y H,O, a cwleqoBaTebHO, ¥%, p > %, H. BbIO MoKa3aHO TaKx 
quia Merana (1°) u ammuaka (17), uro Jp > Ju, rae J — moreninall MOHMSaLH 

TlouapusyemMocTb MOJIeKyJIbI BbIparkaeTcaA MucnepcHoHHOn cbopmy,ioit (?%) - 


2 
2eNX v,P; 
eae 


rye P? —BeposTHOCTH 2ICKTPOHHBIX MepexoqoB, ¥ — YacToTa Magatolllero cBeT 

BBHY UeCHTHYHOCTH 3JICKTPOHHBIX OOOJIOUEK 3OTOMHBIX COeqMHeHH: 
P? p =~ Pi y. Tlostomy, corsacno (3), a MOAApH3yemMocTH «% Ha YpOBHE: 
TOJIY4HM: 


: | 

a; p Vr ae Uh ( 
= 2 e 

OH Vepeay Np rig 


Tak Kak ¥,,H <p, a WIA OeclBeTHbIX BellecTB vy, >, TO M3 (4) cHemye 


UTO % p< H. OTCcloqa, BepoxATHO, BOOOLTe | 


op < oy (i 


B COrlacHH C OMbITHBIMA JaHHbIMH (*). 
Tlogctapus B (*) pa3ioxKeHHe BeJIMUMHbI (vp — v?/%, p) + B pAA nowyun 


SEA HAS ( 1 ot 1 ae 
a, Yy Ap Weep Yep Y uD Wp 
\. v. ; 
Suny Gamer peaa els FE oe = relies (a 
: = Satie? 3 at o- 
Vi Jala iO) A ID: vi, HY, D VAD 


B (6) Bce MHoxKuTeIM y v?” yMeIOT OOUIHH BUA, H, MOCKOJLKy ¥; p > Wy, Hy 27 
MHOXKUTEIH MOJOX*KUTeIbHBI. Beuyy sToro WM TaK KaK B MpaBol uacTH (6) B 
YJIeHbI, HauMHaA CO BTOporo, BbIYMTAaIOTCA U3 (v;, H/%,p), TO C pocToM v pa 
JMUMe MEKTY 4p UM &y YBeJIMYMBaeTCH. DTO TakKxKe OTBeuaeT ZKCMepHMeHTas 
HIM JIMTepaTYPHbIM M HalliMM JaHHbIM. 

J[na craTucTHyueckoH mosiapu3yemoctu (v= 0) u3 (4) uMmeem: 


. D \ 2s Vi,H : ( 


A OV Ola) 


| 
{IpH cpeqHHX TeMillepatypax cJleqcTBHeM cooTHOUeHuaA (5) ABJIMeTCA yMeHbIUIe 
HU€ MEXKMOJIEKYAPHOH MMCMepCMOHHOM SsHepruu (&,) MPH 3aMellleHHH BO,OpOy 
nelitepvem *. Tak, no (bopmyvie Cnerepa u Kupxpyya (23) | 


(° 


TE 1 — CYMMapHoe YHCJIO SJIEKTPOHOB BO BHeIIHHX o6o10"Kax ATOMOB, BX! 
AAWLHX B MOJICKYJIY, Mm WM e@€— Macca 3apA DIEKTPOHA, F — PaCCTOAHHE Mex} 


S| = || = 
| &x 8xr® \ m 


Bibs 
seh (Na 
| ( °) ’ 


* Bena (8) mpeaqaaraet TakxKe ppyroli noxxon kK cvleCTBHIO (5). OH KauecTBeHHO CB 
sbIBaeT (5) C TEM, YTO, BCJeACTBHe AHPapMOHMUHOCTH HYJIEBBIX aTOMHBIX KoseOaHuii, yBeJIH¥ 
HHe CPeCAHCPO Me2KbACPHOrO PaCCTOAHHA, OTHOCHTEJIbHO eFO 3HaYeHHA B MHHHMYMe ToTeHTHas 
HOH KpMBOH, B cyyae D-coenHHeHHa MeHbure, uem y H-coequHenna. 
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fonekyamu. B neppom npH6mmKenuu (ry /Prp)® = Vy /Vp. Tlostomy 


<3;D a Viv? typ \2 : 
see Ts care 9) 

{ak BUHO v3 Ta6. 1, pacueT mo (9) noKasan, uTO y H3YYCHHBIX BelILeCTB 
|&n,>|<|&,u| (cpeqHue Temmepartypst). (10) 


TO OOYCJIOBICHO TEM, YTO TPH cpeqHNx TeMMepaTypax OTHOCHTeNbHOe pa3viu- 
Me BeJMUMHEI o'/? H3OTONHBIX aHaJOroB OoJbule Takoro pa3MuUA sHaueHHi V2, 
‘aK TO, CoriacHo (9), 3HaK OTHOIeHMA (€;,p/e,,H) ONpeqenneTca 3HaKOM 
YTHOWIEHUA (%, d / %, H). 

Cnegctsue (10) HaxoquTcs B COOTBeETCTBHM C TeM, 4YTO 3amerLeHHe BoRopoya 
(eHiTepHieM BBISbIBAeT CHMYKEHHe KPHTMYeCKOH TeMMepatypp! (24), ecaH Ona Ha- 
‘OMMTCA He B OO/ACTH HUSKUX TeMMepaTyp, a TaKxKe Cc TeM, 4TO JeliTepocoe- 
(HHCHHA HMeIOT OOJIbILyIO CxKMMaeMOCTb, YeM HX BOLOPOAHbIe anasoru (°), 
‘CIM MCKJIOUMTh OOJIacTb HH3KHX TeMMepatyp. 

_ OgHako Mpa HH3KMxX TeMMepaTypaxX Ha MOJApHbIi O6beM pe3KO BJIHMAeT 
[3MeHeHHe AMIVIMTYIbI HYJIeBbIX KOJIeOaHHH MoseKysI. Ilostomy y D, u He 
KONO 19,5°K, Hanpumep, Vp Menbiue, sem Vy, Ha 17% (1°), ay Het n He? (20) 
pH 2°K V, Menpuie, uem V3, Ha 29%. B stax culyyaax pasmuune BewH- 
MHbI €,; M3OTONHDIX aHayloros, cormacHo (9), onpefeiseTca, riaBHbIM OOpasom, 
asiMunveM 3HaueHHH V, u 

|©x,p| > |e:,H| (H43KHe Temnepatypbl). (11) 
ak, ecJIM MOJcTaBuTb B (9) oTHOcaIIMeca K 2°K 3HaueHua V u a (7) aus 
te* u He, to nonyuum, uTo |e, 4] SOombue |e, 3] Ha 45%. MutTepecno, uto 
e3YJIbTAT JTOTO BeCbMa TIpHOJMxKeHHOFe pacueTa XOPOLO corviacyeTca Cc sKcHe- 
MMCHTAJIbBHbIMH JAHHbIMM O TeloTe r~ voOpasopanua Het u He® (2°): npu 2°K, 
OOTBeETCTBeEHHO, 22,2 Kan /Momb* u 11,1 Kan /Moub. 

Cnenctsue (11) orpeyaer Takxe Tomy, uTo D, u Het umeet 66nbuly10 
‘pHTHYecKyIO TemMMepaTypy, YeM, CooTBeTcTBeHHO, H, u He?® (4). 

Buipaxaem OsarofapHoctp pod. JI. C. Masniy 3a o6cyxxqeHHe pe3syub- 
ATOB. 


WucrutytT XHMHu Ilocrynuso 
mpu TopbKopcKom rocyJapcTBeHHOM yHuBepcuTete "Y 6 VI 1958 
uM. H. H. Jlo6auesckoro Be 


UHTHPOBAHHAS JIUTEPATYPA 


Pelee b ase 1) Zoqe Duyses 910056 545 (1986) 105s L64en (1937): a Iie So len (LO36)s 
). E. Frivold et al., Nature, 138, 330 (1936); Phys. Zs., 37, 134 (1936). 2M. K. 
Bibbs, P: A. Giguere, Canad. J. Chem., 29, 173.(1951).* J. A. Dixon, R. W. 
Saipie ss lier.) Ju) Am. Chem Soc., 76, 219771954)" 74 Ji Verh wilst, 9 I. Ge J wn- 
ers, Bull. Soc. Chim. Belg., 58, 73 (1949). 51..b. Paouin opm. Dl He velineKio- 
Meno Oo. lLougannen, H. HW. Tpetmhakosn a, MAH, 110) 241 (1956). 3° He bs 
ZoOunornu Ble bowos, He A. Eg umoma, CoM. Pyectamos, WAT 
fm, 590 (1957). 7U. B. Pa6u wospuy B. WM. Kyysepaswia, Il. H. Huko- 
aes, PKOX, SO jae (GEES), §J. Timmermans, Phys.-Chem. Cons- 
ants of Pure Organic Compounds, N. Y., 1950. ® P. Wulff, Zs. phys. Chem., 21, 
68 (1933). 19 A.W. BpogeKui, Xumua usoronos, M., 1957; T. Tepuoepr, 
MeKTpHI H cTpoenne WByXaToMubIX Moseky, M., 1949. U%C. K. Ingold, C. G. Rai- 
ee OS Watts nn, © Chem) Sec’, 19867-9015, Ho €)-Uirey,-C. Kea *re al, 
meee Mod. Phys. 7; oF (19s). “CK. jrgold, IGelaswi Sosa, Mi, (Clietan. 
oe 996, 0414.4 LG ero, .R. Schmid, ZsePhys., 118, 210 (941)? J. nam ek, 
= W. Wood, Phys. Rev., 45,667 (1934). 4 R.E. Honig, J. Chem. Phys., 
6, 105 (1948). 17H Weve a en tezs.) Natuniorseht 017450293. (1952). et? Ru B. (Brel 
rans. Farad. Soc., 38, 422 (1942). 49 E.C. Kerr, J. Am. Chem. Soc., 74, 824 (1952). 
mC, Kerr, Phys. Rey., 96, 551 (1954); B. Keesom, Tenant, M., 1949. 
B. Il. Ilemxkos, K9T®, 33, 833 (1957), *M.B. BoapkenmtTeuu, Crpoe- 
He u (bH3uuecKue cBolicTBa Momeky1, M., 1955; MonekyaapHax ontuxa, M., 1951. 2S Ar 
later, J.G. Kirkwood, Phys. Rev., 37, 682 (1931), 4H. Bb. PaOuHOBH4G, 
_A.Top6ymenxos, JAH, 120, No 3 (1958). 


* Dra Besmmunna oTHOcHTca K Hel, oqHakO B JlaHHOM CJlyuae 9TO, MO-BHMMOMYy, He HMeeT 
yujecTBeHHoro 3HayeHua. Kak v3pecTHO, TemJoTa A-MpeBpallleHHA B XKHNKOM PeJIMH HHYTORHA, 
mexny 1,75° u 3,5°K Tenmora napooOpasoBaHis H3MeHAeCTCA TOJIbKO B Mpeyesax 4%. 
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Jloxnaypn Akawemunu HayK CCCP 
1958. Tom 122, Ned 


PH3HYECKAAH XHM 


to. C. CAACOB 
O PABHOBECHOH HOHH3ALMN, CO3ZABAEMOH UACTHILAMH Tibld 


(ITpedcmaeaeno axademuxom B. H. Kondpamoeeom 4 VI 1958) 


Kak HS3BeCTHO, HOHH3alUA B yruepozcosepxKallHx MaMeHax BO MHOP] 
CydaAX ONpeAeAeTCH BOCHOBHOM TEPMOSMHCCHEH I/IEKTPOHOB C yrsepoyHI 
[IbWIMHOK, KOTOPble OOLIYHO ABJIAIOTCA BECbMa OJHOPOJHbIMH H Xa PaKTePH3yIoT 
cpeyHuM pajyuycom r nopsgka 10-° cm uw paOoroli BbIxota gy = 4,35 9B ( 
[lockombkKy paOoTa BbIxOJa C 3apAXKeHHbIX YIVICPOMHbIX YACTHIL JOJKHA Hes 
YHTEbHO OTAMUATECA OT Gy, TO IPH TeMMepaTypax, MpescTaB/IAIOMUX WHTepE 
MOXKeT HPpaTb CYUECTBEHHYIO POJIb MHOTOKPaTHaA WOHH3AallMA IIbIVIMHOK, 4 
cllelyeT YUHTbIBATh TIpH pacueTe paBHOBeCHOH KOHICHTPpallWH 3JIeEKTPOHOB B 
KHX cucTemax. IloqoOuple pacueTb! GbluIM MpOBeweHbI HeaBHoO (1, 7) nNyTem UG 
CJI@OBAHHA OeCKOHEYHbIX PAROB, ONPeAeIAIOMIMX KOHIUCHTPallHio 9JIEKTPOHd 
pw HasIMuHH MHOTOKpaTHOH HOHu38aluH YacTHy. B HacTosMleH 3amMeTKe aera 
MOJHO€ B MaT€MATHYCCKOM OTHOMIeCHHH pellleHHe 3aauH O PaBHOBeCHOH HOH 
3allHH B CHCTeMe, OOPpas0BaHHOH YaCTHWaMH MbWIH, C NOMOILbIO XOPOLIO maya 
HbIX 6-C—PYHKIHH, MOSBOJIAIOULUX BbIPASHTb PaBHOBeCHYIO KOHILEHTPallHio 3JIEKTP 
HOB B 3€MKHYTOM BHe POPMYJIOH, COMep2KallleH B KAYeCTBE IIPeeJIbHbIX CJA 
Kak (bopmysty Caxa (cnpaBeqIuBylo Mp JOcTaTOUHO HH3KHX TemMMepaTypa: 
Tak H HalieHHoe B (3, 7) mpocToe aCHMNTOTHYeCKOe BbIPAaxKeHHe, dna 


IIpH JOCTaTOUHO BbICOKHX TeMMepaTypax, a Tak*Ke HCCeEIOBaTh OG6MAaCTh Tp 
M@XKYTOUHBIX Temmepatyp. 

ByeM npelmouiarath CHavala, YTO YaCTHIbl ABJIAIOTCH UJeCHTHYHbIMH — 
BBeeM OOO3HaueHHA: 7 (CM °) —KOHIeHTpalluaA yacTH; ne(cm~*) — KOHMeHTp: 
IMMA QICKTPOHOB, Nm (CM~*) —KOHWeHTpallHA YaCTHIL, HMEIOIIMX MOJIOXKUTCIbHB! 
sapay -+ me, (@) —3apAy dleKTpona, m =], 2,...); Mm(cm~’) — KOHMeHTpali 
YaCTHI, HMeIOWIMX OTPHWaTeIbHbI 3apaAy] — me); nN, (cM~*) — KOHIeHTpaly 
HeHTPaJIbHBIX YacTHu. M3araemMad HMKe MOCTAHOBKAa 3aayuH WeNMKOM CoBMalae 
C mpHHATOH B (*). 

YCJIOBHA KBa3HHeHTpaJIbHOCTH CHCTeMbI HM COXpaHeHUsA MOJIHOrO YMCA YacTH 
MOSBOJIAIOT HallucaTb COOTHOWeHHA (?): 


foe) 


Ne = yi mnt, — oy itilte, reeset ys ret na ( 


m=) m= 


(CyMMupoBanHe 0 m B (1) pacmpocTtpaHeHo, kak u B(1,”), qo SecKOHeuHOCTI 


MOCKOJIbKY 3apA, YaCTHI, MOJIOMKUTeJIbHDIX WIM OTPHILATeIbHbIX, B NPHHILAN 
MOKeT ObITh OUCH ape 


KouctTaHty PaBHOBeCH A Ki AMA Wpomecca OHOKpaTHoHU Som cE YacTHll 


C 3apaqom + (m— 1) 9 MOxHO ONpexenMTD CooTHOLMeHHeM 1, = Ky, / ie -ti 
m,kT \'l2 
WNC IG 2( > Sue} eXPI— ¢/RT] = Kexp[— (m—1)/ 207], 9 = 9 - 
(m— 1) ef 4 { m,kT ie x 5 
; ot Ge \oapr/ eXP [—)/RT], o%= rkT / eo (T—a6comortuasn Ten 


mepatypa, Me— Macca ssekTpoua). [lorena woun3salMu YacTHIb! c 3apAjo 


(m— 1)é) 3anucan, Kak u B (4),B Buse 9 = — + (m—  1)e>/r, uro, no-BA 
MOMY, 3AKOHHO JIA cCbepHueCKHX HM MOCTATOUHO XOPOIIO NMpOBOAMIMX WacTHL 
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OTHOUICHHE CTATHCTHYCCKHX BeCOB JIA HauaJIbHOrO HW MCXORHOrO cocTOsHHA 
YaCTHUbI, Kak 4 B (1), TIpHHATO paBHbIM eXuHUIe. 
Orcioqa serko HaxoquM cBA3b Nh c KOHILCHTpallWeH HeHTpaJIbHbIX “acTHI 


7 
4 + m m—i1)m 
Nm — ro IT K; [Ne = Noa exp [aes | , a= Koi ie. 
t=] = 
AHaJIOrMuHbIM 06pa30M, BBO KOHCTaHTy paBHOBecus Ju mpotecca OJHO- 
KpaTHOW HOHH3alLM UaCTHILbI.C OTPHIATeJIHBIM 3apayloM — me,, Kn = 1 /K eres 
mv 
1aXOJJHM COOTHOIMUCHHE MEKAY Np W flo? Nin = il Ki Me = tha” exp[ —m(m + 
i=1 
+ 1)/2c?]. Tloncrapiaa onmpeyenennpre TakKuM O6pa3om nh, U nn B (1), Haxo- 
MMM (bopmyuib! (7): 


co 


SI in | —m(m— 1) 
WideeexD ee 
Me _ __m=—a ae ome { 5 
_ = —m(m— 1) we 0 1) - (2) 
qi exp | | “0 | —m(m — | 
5 Cexp 
m=—oo 26 ay 202 


Toub3yACb 3JIEMeHTapHbIMH TpeoOpasoBaHHaMu, n,/M MOXHO BbIPa3sHTb Cc M0- 
MOULIO JJIMNTMYeCKUX §-cbyHKuMH. O6o3sHauum Ina = 2nv. Tora 


| foe) 
a » a™ exp[— m(m — 1) / 207] = exp[xv + 1/897] x 
» exp [(2n + 1) xv] exp |— “So ] = exp [ru + 1/8 07] 6, (— iv, p), 


ye (4,5) 05 (x, p) — sumntHyeckaa §-PpyHkuuA, 45 (x, p) = Sd gH lexp [(2n+ 


+ 1) xxi], g =e"? (T. e. 3yecb p = 1/207). Orcioqa uMeem: 


Meee ti fd n i 
Bee es I 0 fo = 
n 2 phors du In 8 (— iv, p), n exp [mv + 1/8 67] 82 (— iv, ¢) 
Tob3yAcb H3BeCTHbIMH TIpeoOpasoBaHHAMH O, (iv, 9) = p—"!2 EF" Oy irae ; =) 
m0, (x, 0) = 65 (1/2 — Xx, 0) (7), HaxXOJMM OKOHYATEJIbHO 
+ 
ee ee +, TH ph expf EWM) | 
“a a y ane on dy In Ds (y, 0) ? n p exp 9 05 (y, 0) 2 (3) 


2 . 1 2 
ECb eo eS Ga 2TO os (erty Dy a 
i, yy 


Uccneqyem Temepb HeKOTOpbIe NpeseJbHbIe cyan B Copmyviax (3). Hycrb 
Hauaa p -1 (gqocTaTouHO BbIcoKMe T u Fr). T[lomsyacb usBeCTHbIMA aCcHM- 


d 
TOTHUCCKHMH BbIPAKeHHAMU JIA 495 (Y, e), ay 0 O3(Y,p), CMpaBeqIMBbIMM Tp 
> 1 (4), serko HaxoqMM B 9TOM Caly4ae ** 


n ne 4 == 2 
wees = — —TP of on Le — ay (y+ mm) 4 
7 y — 2pe—"° sin 2ry, 7 V daga OXP ea : (4) 
ye ocTaToK — 2pe—"* sin 2ry Bcerfa Ma mpu p =e I. 
22 . 
* Byny4u sanvcava c Momoulo OecKoHe¥HbIX paqon O63—= L gre" goe, 
m=—oo 


ra (popMyIa copmayaer Cc HaliqeHHOil B (?). 
** Dopmyuan, /n =o ln(K /n,) + 3/2 Oba BMepppe HaligeHa A. Ofin6unepom (?). 


2 


PaBH.IbHOe yCvIOBHe ce MpHmMeHuMocTH 26? F 1 GblIO yKasaHo B (?). 
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Ormetum, uTo cormacHo (4) npH p #1 KOHMeHTpallHA YaCTHIL C 3apA]O 
m xXapakTepu3yeTca TayccOBCKHM pacripeyeseHvem (7), IpHeM Y HMeeT CMBIC 
MOJIOXKHTeMLHOTO =3apsyja, KOTOPpOMy OTBeyaeT HavOOblilat KOHMeHTpallHs 

Tipu q=e-"? S1 (goctarouno HusKue T mM 1), MOMb3yACb aCHMITOTHYE 
CKYM BbIpaxkenvem uid dln 03(y,p)/dy, cmpapeqnuBem mpu ele <1 (4), i 
KOTOpOrO cJlenyeT, YTO | 

oo fees 
enxdin6s _ Ue pute 
rae! y+ 2K ? ane eaey 
e 


ee Ue) ates 3 i lan Gee oye ot, 
n=1 


n=1 


movlyyaeM B 3TOM CyIyuae cbopMyly Caxa 
n KR, 


2 n, igs 


1 / n | 
haw TSC au aa BI ee Ty atte ( 


¢ monpaBKolt O(p), uMetouleH mopsfoK nn. /Kel/2c? upu K /ne< 1. 
OTMeTHM, HaKOHell, TO He3aBHCHMO OT BeJIHUHHbI 3” MpH N-> od 

Ne OpeyemneTcA u3 ycuoBuA y—>QO. JlelicTBuTebHO, MPH Noo Ne JON 

OCTaBaTbCA KOHCYHON, H MOSTOMY Y IIpH M—> oo onpeseAeTCA ypaBHeHHeM Y - 


+ + d\n§;/dy = 0, KoTopoe, KaK JlerKO 10Ka3aTb, HMeeT €].MHCTBEHHOe pee 


Hue y =(0. Takum o6pa3om, mp n—> oo, n.—> ne = Kel/2c*, tr. e. mpuo? > 
nz =K,rge K ectb He ¥TO MHOe, KaK paBHOBeCHat MOHHSAILHA Hay MOBepXHOCTbI 
BelecTBa, XapaKTepH3ylomlerocA paGoTOH BbIXOJa Q. 

Tlomb3yacb Ta6suiamn $-cbyHKuMi (°), MOxKHO HalTH 3HaueHHA Nn, / nN TaKm 
MIpH MpOMexXYyTOUHbIX SHAaYeHHAX TapaMeTpOB, JIA KOTOPHIX (opmyvibl (4 
(5) He cnpaBeqiuBpl. Ha puc. | mpuBeyeHbl! HalieHHble TakKHM OO6pa30 
rpapuku gapucumoctn Ign./K or Ign/K npn pasmMuHbIx 3HayeHHs! 
mapaMeTpa o”, OXBAaTbIBaIONlWe BeCb MpeJlCTaBJAIOULMH WHTepec Malas0H H3MF 


n 
Henna ¢ u T. M3 stax rpacduKoB BuAHO, uTO cbopMyma DHHOMHepa A 


Mp 


1 ° Fi 
==/o7 1n “x +g BbINOJHAeTCH C XOpOleH TOUHOCTbIO BO BCeH OOMACTH U3ME 


HeHua 1/K yxe npn oz 0,2. 
OtMeTHM B 3akJIIOUeHHe, UTO HaleHHble POPpMyJb! JerKO O6OOulaIoTCA Hi 
cuyuaH, Kora B CHCTeMe MPHCYTCTBYIOT MIbIJIMHKH pa3JIMYHbIX COPTOB (HMeK 


ule pa3sHble f U %). Ecsm BBeCTH BeJIM4HHbI fe Mn,» no un”, rae nae 
UMCJIO UacTHIL i-rO copTa c 3apayqoM +m; n\) — uvica0 HeHTPaJIbHbIX UWacTHL 
n© —nomoe uneo yacru i-ro copTa; #—MOJHOe UNCIO 4YaCTHIL, TO, MOM 
3YACb BbIPAKeHHAMH J\JIA KOHCTAHT ka MW COOTHOLIeHHAMH 


os) 


co oO 
Ne = > ( 2) (metin, ws Mtn ) } ; n as ny) + >) Nin, + > Nn» 
my =] 


. \ 
L m; =1 m; =1 


JePKO HaXOJMM (opMy/ly [WIA Me, ABJIAIOWLYIOCA MpOcTbIM OGO6uLeHHeM (3): 


() 2  WNIOS (on, Os 
n, Lyi! (v | ay: n 93 (Y;, @,) ), (e 


n et 2m dy, 


Z 


rye BeJIMYHHbI Y;, p; OTHOCATCA K “acTHWaM i-ro copta, 
K,; 4 
2 2 2 2 Z 
0: = 2n0;, 9; =r,kT / eo, DE see I yk 
€ 


®opmyvia (6) NosBOMMeT MerkKO HaXOJHTb N,/N WM B TOM cwyyae, Kory 
B CHCTeMe IIPHCYTCTBYIOT MIbIIMHKH HECKOJIbKUX COPTOB C CHJIbHO pa3uiMualc 
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(HMHCA CBOHCTBaMH. [[peqnonoxun, B UdCTHOCTH, UTO TIbIJIMHKY pa3 IMU atOTCA 
TOJIbKO payWycaMu, MpHueM UX MJIOTHOCTh B 3ABHCHMOCTH OT pawWyca MeHAeTCA 


4 
JenpepbIBHO MO rayccoBoMy sakony, T. e. dn/n =n / N= 75 xX 


; == 2 2 
x Xp |-S| dr (MpwHATO, uTO R? /2x?>1). Ecun pp=2n = Bala tO 


0 


SCTECTBEHHO HCIIOsIb30BaTb BbIBEJeHHY!0 paHee chopmysly y + =— a qr In 93 (y, 0)= 
~y— 2oe—-"* sin 2ry u pom KOHICHTpallHA 9JIEKTPOHOB 


Ne aes 1 (@— RK)? —T ad 
: aay oa exp| me lu 2oe—"° sin 2ry) dr = 
| a K 4 2 Seal ho 
; = op In = eo P| osin Qry exp | To a ar, 


0 
65 = RRT /€5, po = 20, p = 2Qro°. 
TockospKy B BbIMHCaHHOM erage pcogner: MMeeT MHHMMYM, paBHbili 
E{*Po a eee 02 at), TO IPH Ty) — > 05 ae S> 1 ero MOXKHO BHIUMCJIMTh MeETOJIOM 
tepepayia. TakumM o6pa30M HaxOjMM: 


We 2 K 4 4 / 7 NE 
— = soln a + az — 20m Sin 2rYm EXP |- TO e aah re) : a 
Ns 
Ra a nee ya Peed s2 K ely: 
fin = 255m = 99 — Po pe , Ym = Fm in wen ta 


V3 (7) caenyet, uTo cbopmya SinOunJepa uMeeT MecTO HB culyyae, Kora 
DaHYCbI MbIIMHOK He NOCTOAHHBI, a pacmpefslesieHbl MO TrayCCOBOMy 3aKOHy, 
SCI _JMcMepcuA sTOrO pacmpeyeneHHaA % MOCTaTOUHO MaJla, HMeHHO NMouH- 


TT a 
[ACETCA YCJIOBMIO Ty — ate pr 1, 2) Rea. 


Buipaxkaio Guarogapnocts mpod. A. C. Kommanetty 3a o6cyx enue padornt. 

Iloctymus10 

23 V 1958 

LWUMTHPOBAHHAS JIATEPATYPA 
EH. Einbinder, J. Chem. Phys., 26, 948 (1957). “A.A. Apitunos, 
mK. Mycuu, JAH, 120, Ne 4 (1958). @ JI. 0. Jlaugay, E.M. Jluxgbmun, 
TaTucTHueckad (pusuka, 1951, crp. 331 4A. M. Kypasceku th, CnpaBowwuk M0 9JI- 
mmtTuyeckum dyHkuuam, Msn. AH CCCP, 1941. ® E. Anxe, ©. Omae, Ta6snupl 
HK, 1948. 
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Jloknayp AkayemMunm HaykK CGC. 
1958. Tom 122, N5 


PH3HYECKAH XHMH| 


B. A. WAPITATbIV, B. J]. OPEXOB u M. A. NPOCKYPHHH 


BJIMAHHE KOHLEHTPALIMH HATPATA HATPHA B BOJIHOM 
PACTBOPE HA CTENEHb ErO PAXMOJIMTHYUECKOFO NPEBPALIEHY 


(ITpedcmasaexo axademuxom A. H. Ppymxunoim 5 VI 1958) 


TlosBnenve MpoyKTOB pafMOsJIMTHueCKUX peakItMii B BOJHbIX pacTBopa: 
OOYCOBJICHO B MepBylO O4epeb B3aMMOjelcTBHeM payuKasiop H u OH c mi 
JeKYJIaMM paCTBOpeHHBIX BellecTB. KomMOvnupyA yCJIOBMA OO/yYeHHA HM CocTa 
pacTBopa, MOXKHO JOCTHYb BbIXOJa MpOYKTOB peakUHH, COOTBETCTBYIOUIel 

MOJIHOMY HCHOJIb8OBaHHIO pajHOJIM30Ba 

2-3h6/100 36 HbIX MOJIeKyJI BOJbI (nopayka 12— 
mMosiekysI Ha 100 938) (?). 

Hamu w3yuallacb 3aBHCHMOCTD Bi 
XOJla HaKOMJIeHHA HATPUTa B LWLeJIOUH 
pactBopax (pH = 14) nutpata warp 
OT KOHIeHTpauHu nocJiequero (oT I! 
no 6M, puc. 1, KpusBaa /)*. Kpups 
3aBMCHMOCTH Cox ot [NaNOs;] ume 

2 


S 


So 


Dp 


YeTHIPe OTUCTJIMBO BbIPaXKeHHbIX yuac 

Ka. B wuTepBaie KoHWeHTpanuh NaN’ 

or 107 go 5-10°* M G,,_ Bospacra 
2 


Goixoo npedpauenun NaNO; 
ww 


C YyBeJHYeHHeM COjlepxKaHHA HHTpa 
WoHa B pacTBope, JOCTHrad HeKOTOPO! 
MOcTOAHHOrO 3HaueHHna (~ 4,39KB/100 3 
0’ 0° Ww Ww’ 0 mM %® OOACTH KOHIeHTpalMH HUTpaTa He 
pua 5-10*+10? M. B 6onee xe! 

[NaNO] ———> 
; WCHTPHpOBaHHbIX pacTBOpaX  HUHTpa’ 
Puc. 1. 3apucumoctb Gyno, (t-9KB/100 98) or = HATPHA HaOMOJaeTCa LasbHevinee yBed 


KoHuexTpatun NaNOgp metounom pactzope “CHHe Gxo- NPONOPUHOHAJIbHO  JIOP: 
(pH=14) 


pudmy KOHIEHTPaLHH NaNOs, uTo Tak 
HadmojaiH Manbman u Ulseiinep B 0,1 —5M_ pacrpopax NaNO; (2). B 1, 
WM Ooslee KOHILEHTpHpOBaHHbIX pactBopax NaNO, Gio- CoxpaHaeTca mocTos 


HBIM (~ 9 9KB/100 9B). 

Bpeyenwe B pacTBOp HUTpaTa comps2KeHHOrOo akuenTopa OH-payuKaso 
ramuepuna (?) [10°? M], npu rex xe ycnoBHAX OOslyueHHaA He H3MeHAeT XO) 
saBucumocTH G,.— or [NaNO;] B HayambHoM yuacTrKe KpMBOl JO 3HayeHE 


2 
KonlenTpauun NaNO; 5-104 M. Ojnako npucytcTBve rauuepHHa B pacTBot 
coKpalijaeT BeJIMuMHYy NOororo yuactKa KpuBol. IIpH Konnentpanuax NaN 
B pacTBope, NpeBpiiualomux 5-10°3 M, kpuBaa 3aBucumocTH Go [NaN 
2 


* B pa6ore Obi UcHoAb30BaH HCTOUHUK y-sy4eli Co® B 30 r-9KB Ra, sptxog NaNOs onp 
JeTAICA TO Hava/IbHBIM yYaCTKaM KPHBbIX 3aBHCHMOCTH HakoneHHa NaNO: of Jo3bi (B HHT} 
nase 0 +-25 000 r). NOz~ onpesensutcs KOMOpHMeTpHYeCKH MO peakIHH AuasOTHPOBAHHA (beHOs 
c cyabtaMusopoH KuCcAOTON. 
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meeT OOJIbIyIO KpyTH3Hy, YeM B CJly4ae OTCyrcTBHA rMmepuua (pac. 21 2))- 
1--6M pacrsopax NaNOs, cojepxauyux rvmtepun, ocruraetes Gouee 
IcoKoe IpefesbHoe siiauenve G.. (~ 12 9«B/100 9x). 

1 5 


2 

CpaBHeHHe BbIXOJOB rasooOpasHbIx mpoxyKTos B 1M pacrsopax HHTpata 
aTpuxA O€3 TIMWepHHa U C PiMWepHHOM NoKasblBaer, ¥TO Gy, yMeHbiaeTca Cc 
06 mon/100 9B no 0,04 mon/100 938, a Brxon KUCIOpOMa, COOTBETCTBEHHO, OT 
40 yo 0. UIpuseyenupie skcnepuMeHTabHbIe aHHHIe XOPOWO cormacytorTcs ¢ 
PeANOMO2KeHHEM O MPOTeKaHHM COMPAKeHHBIX peaKIMH OKUCeHUA TMIepuHa 
BOCCTAHOBJICHHA HUTPaTa HaTPHA B BOJHBIX paCTBOpax HM MOATBEP2xKaloT BO3- 
OXHOCTH AONOHUTebHOrO BoBJIeyeHuaA H- u OH-palukanoB B peakIjHH BOC- 
faHOBJICHHA HHTpaTa WH OKMCJIEHHA TIMWepHHa W3 peak peKOMOMHAaLUH. 
_ Cnefyer OTMeTHTb, YTO NOyYeHHOR 3HayeHHe MpeebHOFO BHIXOJa BoccTa- 
OBJICHHA HMTpaT-MoHa aTOMamMH H B npucytTcTBHH rauuepuHa 12 9xB/100 95 
16M pacrpopax NaNO; (ipeanomaraa, uro Takoe xe KOMMYeCTBO OH-payu- 
aloB yuacTByeT B OKHCJI€HHH [vIMWepwHa) COOTBeTCTByeT  MCHOMbSOBaHHIO 
2 Map pawuKaJloB B peaKWMAX OKNCeHHA—BOCCTaHOBJeHUA (12 MomeKyJI BOB). 
a BeJIMUMHa COBNayaeT C pesybTaTamn Palipctoua (Gy you= 11,7-L0,6) (*), 
3Y4aBLIMM MHWIMHpyeMbIi W3J1y4eHHeM H3OTONHbI OOMeH MexKYy aTomMama H 
D B napax Bogs. B sTHX ycOBHAX ONbITa, NO CpaBHeHHIO C %KuAKOM dasoli, 
€ NpoABAeTCA stpPexT Ayeiku Ppanka—PaduHoBuya, UMeeT MeCTO 3HaUHTEeIb- 
€ YMEeHbINeHHe MIOTHOCTH peaKIHOHHOH CpefbI H, CJIeEOBaTeIbHO, 3aMeTHO 
o3pacTaeT cKopocTb Auddysun H- u OH-paguKanos, oOpa30BaBiiMxca pu 
O30 y2KCHHH MOeKyJI BOAbI. Takum 06pa30M, BO3pacTaeT CTeNMeHb yUaCTHA CBO- 
WHbIX paXHKaJIOB B peaKILHAX OOMeHA. 

B oOs1acTH KoHWeHTpauuH NaNO; 104-10? M (puc. 1,17) qocruraerca 


OCTOAHCTBO Gi o-=4 9kB/100 9B, CBA3AaHHOe, O4eBHAHO, C MpakTHyecKH 
2 


JHbIM CBA3bIBAHHEM HOHAMH HUTpatTa payuKasiop H, oOpasylouluxca v3 MOHM- 
APOBaHHbIX MOJIeKyJI BObI. HeoOxoquMadA Wit MOJIHOrO CBA3bIBAHHA ATOMOB 


[ KoHIeHTpaiua NO; HeCKOJIbKO MpeBbliliaeT 3HaYeHHe JIOKaJIbHOH KOHILeHT- 
uu atomop H B Tpeke HOHH3HMpylIONlei YaCTHUbI, UTO 3aBHCHT OT peaKILHOH- 


oH cnoco6Hoctu NO, mo orHomenHio K atomy H. B pa6orax (°,7) Obio 
OKa3aHO, 4TO JIA PaCTBOPOB HeKOTOPHIX COeCMHEHHIi WHTepBasl STHX Mpe- 


eJIbHBIX KOHIEHTpallH MoxwKeT BapbupoBaTb or 10° yo 10° M. Gio = 
2 

= 9 9kB/100 9B uw ero moctoxucTBo B 2+ 6M pacrBopax HuTpaTa, MpeBbl- 

alolllee HCHOJIb30BaHHe paHKaJIbHbIX IpOAYKTOB U3 HOHH3HPOBaHHbIX MO\JIe- 


Jl BOJ[bI, He MOXKeT ObITh OOYCJOBJCHO TOJIbKO IIPAMbIM JeHCTBHMeM Y-JTyuelt 


a NO; * (kak OpluI0 MoKa3aHo paHee (3,°) c samopa>KHBanHeM pactBopos NaNO; 


2X 2Ke KOHILeCHTpallul pH oOyyeHHn). Ges 3a cueT MpxAmMoro jleHcTBHA 
2 


U3JIYUeCHHA Mp 9TOM He MOrKeT IIpeBbicuTh 10—15% oT OOmero BbIXOZa 
OCCTAHOBJICHHA HUTPaT-HOHA. QTOT BbIBO], NOATBEPKaeTCA ONbITaMH C pac- 


aBaMu KpHcTaOrHApatToB cove HuTpata (°), re Konnentpanun NO; Opiia 
opayka 10 M. B 9tax ycnoBuax oOsyyeHHa sddeKT Mpxmoro jeHCTBHA 


-myyeit Ha NO3 npuoOperaer snauuTeJbHbIi Bec H B TO Ke BpeMaA G. 


agaet oO 1 —1,5 9KB/100 9p. 
Kak Oblio yKagaHo BbIlle, BBeeHHe MIMMepHHa B pasOaBIeHHble pacTBOpbI 
jaNO, (10°7-+ 10° M) ne Bauer Ha xoy saBucumoctu G.,— or [NaNOs] 


<puBpie J u 2 na puc. | copmagaior). Takoe copmajenue MoxkeT ObITb O6yc- 


(OBJIEHO HeOCTATOUHOH TOUHOCTHIO ompeyeteHHa NO, B pa3OaBJIeHHbIxX pac- 
sopax (~ 20%). CreqoBaio Obl OARKMaTh B STHX YCJIOBHAX MOCTH2KCHUA T0- 
rosHHoro Bprxofa (4 9KB/100 3B) NpH Ooee HA3KUX 3HAaYeHNAX KOHUWCHTpallHi 


| * ManbMan x Uieeiinep nosplmennblit pbixog NO2~ B kucsbIx pacrsopax HuTpata (0,1 + 5 M) 
JbACHAIOT IIPAMBIM JeiicTBHeM H3IyyeHHA Ha NOs3~-HoH. 
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NOs B pacTBope, Tak Kak rauuepHH (1-107? M) gomxKen Opi Obl OOseruH 
BOBJIeUeHHe B peaKIHIO aTomoB H. 

B 3aKuloueHHe OTMeTHM, 4TO TPMMeHeHHbI B paOoTe MeTOJ H3MeHeHI 
KOHIL€HTpallMH pacTBopeHHoro BellecTBa (NaNO 3) Hw BBe,eHHe COMpsAKeHHO! 
akllenTopa (riMWepHH) MO3BOJIMIM pasrpaHH4YMTb YyCJIOBHA payMouIM3a, B K 
TOPbIX IMIPOABJIAeTCA J[eHCTBHe WOHM3MPOBaHHbIX H BO3Oy2XCHHbIX MOJIeKY 
BOJIBI. 


HayuHo-ccneqopatesbckult (bH3HKO-XHMHYeCKUM HHCTHTYT Ilocrynus1e 
um. JI. A. Kapnosa 3 VI 1958 
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BHOXHMHA 


Akxayemuk AH ApmCCP [. X. BYHATAH u A. C. OTAHECAH 


AEMCTBHE WHCYJIMHA HA OBPA3OBAHHE AMMMAKA B TOUKAX 
MW BbIWEJIEHHE ErO C MOUOK 


| OKCKp ela aMMHaKa ABJIAe€TCA OMHOW U3 BaxKHbIX PYHKUMM NoveK. OG6paso- 
3aBUIMHCA B TKAHAX AMMHAK HelTpasIM3yeTCA COOTBETCTBYIONIMMU Upomeccamu 
geeres MOYCBHHbI HM IiKOTaMHHa, OOpa3s0BaHHe AMHHOKHCJIOT W3 KeTOKHCJIOT 
4 [ip.). Hexoropaa uacTb cBoOofHOrO aMMHaKa MepeHOCHTCA KPOBbIO B TOUKH 
I BbIeIAeTCH C MOYOH. OHaKO OCHOBHAA YaCTb AMMHAKAa MOUN NO MHOroUNcueH- 
1bIM JIMTepaTYPHbIM WaHHbIM OOpasyerca 3a CueT epMeHTAaTHBHOTO pacnaja 
-gioTamuna (). Hexoropyto poulb y OTACbHBIX KHBOTHBIX HPpaeT HM Le3aMHHUpo- 
3aHHe AMMHOKHCJIOT B MouKkax. Pacnay riioTaMHHa B KJI€TKaX KaHaJIblleB MOueK 
SOBepliaeTcaA C YYACTHEM IVIKOTAMHHASbI, AKTHBHOCTbIO KOTOPOH, onpeesetTca 
HTCHCHBHOCTb BbIJeleHHA aMMMaka. [Ipomecc askcKpelluH aMMHaka nouKaMH 
‘BASbIBACTCA TaK2Ke C AKTHBHOCTbIO YFOJIbHOH aH pasbl, KOTOpad, ycKopas 
SHHTE3 YFOJIbHOH KHCJIOTHI, MOBbIMAaeT THTPYeMY!O KHCJIOTHOCTbh MOYM, YTO MIpH- 
30]MT K OOJIbIMeEMy NMOCTYMVICHHIO AMMHaKa M3 NOYeUHOH TKaHH B Mouy. ITpo61ema 
3bIJIeJICHHA AMMHAKAa MOUKAMH Oblia MpeMeTOM MHOTOUHCJICHHbIX HCCIeOBaHHH, 
<OTOpbl€ IPHBEJIH K YCTAHOBJICHHIO ONPeCICHHbIX 3aKOHOMEepHOCTeH ero O6pas30o- 
BaHHA WM BbIeleHua. Dpwin TakxKe BbIABJICHbI OCOOCHHOCTH BBINeICHHA AaMMHAaKa 
/ PasJIMUHbIX BYOB 2KHBOTHBIX (”,*). 

| Harum npegbizyue uccleqoBaHuA NoKasaiH OaroTBOpHoOe AeltCTBHE MaJIBIX 
03 HHCYJIMHa Ha JeCATCIbHOCTh 3JOPOBbIX NO¥eK; MaJIbIe€ JO3bl HHCYJIMHAa YCHJIN- 
baJIM Mpolecchl (PHIbTpaluH MU CeKpellHH HM NOBbIWaIH Wuypes (*, °). Baeqenue 
HCyIMHa y COOak OKa3bIBaiO OlaroTBOpHBI adpdekT MW Ha BOCHaeHHyt!0 
HOuKy. Ilo muTepaTypHbIM JaHHbIM MHCYJIMH CMOCcOGCTByeT CHHTe3y MOUYEBHHDI 
it O€IKOB B TKaHAX, YCKOPHAeT BKJIIOUCHHE AMHHOKHCJIOT B TKaHeBbIe OeKN U 
NOHMKAeT cojlep2KaHHe aMMHHOTO a30Ta B Ivia3Me KpoBH (° °). B cBa3u c 9THM 
IMbl 3a/laJIMCb WeJIbIO BbIXCHHTb BJIMAHHE HHCYJIMHA Ha BBIAeCIeCHHe aMMMaKa C 
MOU, ABJIAIOULeeCA OHUM W3 XAPaKTePHbIX MpOWeCCOB NOYeYHOM eATeIbHOCTH. 
© STOH WeubIO ObIIH MOCTABJICHbI OMIT! Ha COOaKaX C BbIBeJEHHbIMA Ha KOKY 
{kHBOTa MOYeTOUHHKamH m0 cnoco6y Ilapzopa—Opoeun. 

| Mouy coOupamu sepe3 Kaxyple 15 Mun. B TeyeHHe 2 UAC, MOCIe BHYTPHBeH- 
toro BBeqenua (Vv. jugularis externa) HHCy1MHa, pasBexeHHOrO B dusHouoru4e- 
"KOM pacTBope. B mpo6ax Moun ONpeeAJIM KOJIMYeCTBO aMMHaKa (110 KouBeto), 
TPYeMyl0 KHCJOTHOCTb, pH MOUH, KOJIMYECTBO BbIJeeHHbIX (ocpaToB Cc MOOK 
(no Ducke—Cy66apoy). B kpoBu onpeyeu AIM COMepxAaHHe POKOSbI (110 METOAMKE 
XarenopHa — Vencena B Buyou3sMeHeHHH J[}oMasepa) B pasJIMYHbIe CpOKM OT 
lauayia OMbITa, C WeJIbIO YCTAHOBJICHHA B3AMMOCBASH Mey PHMOrIMKeMMYeC- 
tn COCTOAHHe€M HM HHTeCHCMBHOCTbIO OOpa3s0BaHHA H BbIeeHuA AMMHaKAa C 
tout. } 

Jia ompeseieHuaA aKTMBHOCTH TJIIOTAMMHa3bI WH YrONbHOM aHTvfpa3bl Mbl 
-TaBHJIM OMbITbI C TOMOreHaTaMH TOUeK KPBIC, MMex B BUY HeKOTOpbie OOulHe 
liepTbt jeaTenbHOcTH no“eK y MmeKomHTaroujix. AKTMBHOCTb TvIIOTaMHHa3bl 
mpenensu11 mo MeToyquKe Pextopa, JleoHapya u corp. (°, 7°), a AKTHBHOCTb 
lrombHoit auruypasbi1 —no Kpency. Mccnelopanusa, Kacaloulmeca AeicTBuA 
HCYIMHa Ha BbIeeHHe aMMuaKa, cboccbaToB ¢ MOYOIi, THTpyeMyiO KHCJOTHOCTb 
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u pH moun mpoBeyeubl Ha Tpex coOakax. BBusy OAHOTHMHOCTH MNOJLYYeHHbID 
pesyJIbTaTOB, Ha puc. | npHBOA_ATCA WaHHble TOMbKO OLHOFO OMbITa (MOMOMbITHAS 
co6aka «Betta»), KOTOpble XapaKTepH3yloT JeHcTBHe MHCYJIHMHa Ha pa3JIMUHbIk 
CTOPOHbI ToyeyHOH JeaTembHOocTH. Kak MOKa3bIBalOT IIPHBeeHHbIe  aHHblt 
(puc. 1), B KOHTpPOJIbHBIX ONbITAX WMYpe3, KOJIMYeECTBO BbIeIeCHHOrO C MOYOH aM 
mMuaka, docdaTos, THTpyeMaad KuCIOTHOCTh H pH moun B TeyeHHe 214/, ac 
He MONBepraioTca OCOObIM H3Me€HEHHAM HM KOeOIOTCA B CeAyIOuUMxX Mpeketax 
aMMvak 2,2—2,7 mr, TuTpyemaa KucmoTHocTb 1,3—1,7 mr, docdatTn 0,66— 
0,76 mr, pH 6,8—7,3, quypes 4,2—5,0 ma (3a 15 mun.). 

B onpirax c BBeeHHeM HH 
cymuHa (3 M. e.) WCxoqHad Be 
JIMUHMHa AMMMaka B Moye 3% 
15 Muu. cocTaBinta 1,2— 
1,3 mr, uepes 30 muH. Toca 
BBeJlCHHA HHCYJIMHa OTMeUaeTCs 
ee mOBbIueHHe JO 2,4—2,6 mr 
a uepes 11/, uaca — Jo 4,09 
5,7 mr. TuTpyemMaa KUCJIOT) 
HOCTb MOUM T0CIe BBeeHH: 
MHCYJIMHAa, HaOGOporT, MocTemeH 
HO YMeHbIIaeTCH H BO MHOrH: 
OllbITaxX MOY¥aA CTAHOBHTCA Ile 
JIOWHOH. Kak BUQHO 43 aHHbl? 

MUM mun puc. 1, THuTpyeMaad KUHCJIOT 

Puc. 1. Bauanue uncyanua (3 M. e.) Ha coxepxKanne HOCTb, KOTOPaH JO BBeeHH4 

rli0KO3bI KpoBu (5), Bbiqemenue aMMuaka c Mouoii (A), MHCYJIMHa COCTABJIAJIA 1,0- 

TUTpyeMy!0 KHcIOTHOCTb Moun (B), pH mous (/), BBl- 1,3 mr, mocze ero BBeeHH 

qesenue cbociatos moun (ZJ) wu auypes (£). / — xout- : 

poulb, 2— lp JeHcTBHH MHCysIMHa YMeHbIMAaeTCH MO HYJA, SAT 

Moua lpHoOperaeT lesO“Hy 

peakWvio H THTpyeMas Wes108 

HOCTb cocTaBuinet 1,7 mr. CaeqyeT OTMeTHTb, YTO HapacTaHHe KOJIMUeCTBAa aN 
MHaKa B MOYe HET MapaJJIeIbHO C NOBbILeHHeM TATPYeMOM IeOUHOCTH. 

Kak Buyuo u3 pue. 1, pH ucxognol mpo6pt MouM cocTaBssaer 6,7, MoCc.?| 
BBECHHA HHCYIMHAa, NOCTEMeHHO NOBbIMAACh, OHA OXOLMT Wo 8,35. sea ena 
YTO C HOHWXKCHHEM THTPYeMOM KUCJIOTHOCTH YObIBaeT TAKKe KOJMYECTBO (pocsaTo 
B moue. B Kountle onbita cpoctbaThl B Move He OOHapy2xKUBaloTCA. OHaKO He BCer4 
peakIlua MOUM OOyCIOBJIMBasacb KomMYecTBOM (pocdaTos. Hab.oqanuch caryuan: 
KOra Ip HaM4uHH B MOYe AOCTaTOUHOrO KOMMYeCTBAa CocdaTOB OHA HMeJa Ue} 
NOUHYIO PeaKIHIO, YTO CBUAETeIBCTBYeT O MOHHXKCHHM OKUCJAIONLel crocobi 
HocTH moueK. Kak H3BeCTHO, B M1a3Me KPOBH IIpeBaJIMpyiOT OCHOBHEIe (pocdaty 
HW UX OTHOWeHHe K KHCJIbIM cocTaBidaeT 4: 1, B KOHCYHOM 2Ke MOYe, HAOOOpoOT] 
MmpeBasupyror KucsbIe ocdaTsi*. | 

Jiuypes mocuie BBeeHHA HHCYIMHa KpaTKOBpeMeHHO MOHH*KaeTcA H 3aTeM 
IIPHOJH3HTeIbHO Yepes 11/, Uaca, 3HAYHTEIbHO NpeBbIWaeT HCXOJHbIM YpPOBeHb} 
CueqyeT OTMETHTb, UTO MapasiiembHO C yBesIHUeHHeM JMypesa OTMeyaeTCA H 3a! 
MeCTHBIM MOXbEM KOJIMYeCTBA BbIAeeCHHOTO AMMHAaKa. 

PesyJIbTaTbl NO H3MCHCHHIO YPOBHA TJNOKO3bI KPOBH H BbIJeJIeHHA AMMHAaK 
NO J€HCTBHCM HHCYJIHHA NMO38BOJIAIOT 3aKJIIOUHTb, YTO YCHJICEHHOe BBIeeHH: 
aMMMaka (puc. 1) oTmeyaerca mpH rumormuKeMHyeCKOM COCTOSHHM. OHaKka 
MOBBILUCHHe YPOBHA TNOKOSbI KPOBH JO HCXOJHOHM BeJIMYMHbI MPHBOAMT K JaJib 
HeHIWeMy 3aMeTHOMY YCHJICHHIO BBIJeIeHHA aMMHaKa. | 

TlowyueHHble HAMH JaHHbIe CBHETEIbCTBYIOT O TOM, UTO MOCJIe BBeEeHHA HH} 
CYJIMHa KOJIMYeCTBO AMMHaKa B MOUe 3aMeTHO MoBbIlaetca. MMea B BUY Ba 
HYIO POJlb TJMOTAMHHAa3bl B OOpa3s0BaHHH aMMMaKa B MOUKAX, Mbl TocTaBid 


* TIpu Mpoxoxk,eHHH MepBuyHOH MOU MO KaHadbilaM MOueK OCHOBHbIe (pochaTsl mpespa: 
UlaloTCA B KHCJIbIe, pH 9TOM MPOMCXOAMT 3aMeHa HaTpHA OCHOBHIX (hocthaToB HOHOM BOOpora 
MpodyuHpyeMoro KwJeTKaMH KaHaJIblies. | 
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MbITbI Ha POMOreHaTax Nowek y Kpbic, Vucyann AoOaBaK B onpezeeHHbix 
OjuuecTBax Ha romoreHaT. B Apyroii yactu onbiToB KpbicaM BBOAWIM MHCYHA 
OAKOxKHO (0,65 M. e. Ha | KI 2KMBOrO Beca), 3aTem yepes 60—90 uu. Kpbicnl 
MCPUIBIAJIMCh KekKanmuTalved WM OMpeyemamach AaKTHBHOCTh rwoTaMuHa3hi 
‘ToMoreHaTax moueK. 

_ Ilpopegenuble uccieqoBanua NoKa3an, YTO MHCyAMH, ZOOaBNeHuBIi Ha ro- 
one MOu“eK, HE OKa3bIBaeT OCOOOrO BJIMAHUA Ha AKTHBHOCTb POTaMUa3bl. 
1O3TOMY COOTBETCTBYIONIME JaHHbIe 34eCb He MpHBOLATcA. CoBepulenHo Apyrue 
€3YJbTAaTbl NOMYUWINCh, KOra HHCYJMH BBOAMJICA MHTaKTHOMY 2XKMBOTHOMY. 
AK NOKA3bIBaIoT JAHHbIC, IIPHBeeHHbIe Ha puc. 2, B KOHTPOJIbHbIX OMbITaX aK- 
ABHOCTb I'vIIOTaMHHa3bI MoyeK (ONbITHI Ye 


a 7 KpbiCax) KoueOleTCaA B mpesenax 6U0 


t 730 yo 900 y, B cpemHem cocTaBlAA [ 
O y ammMuaxka Ha Il rTkauu. Uepes 60—- S Ce 

MHH. MOcle BBeeHHA UHCyIHHa & pe 
<THBHOCTb TOTaMHHasbI 3HayuTenbHo |S 
spacTaeT MU KONeONeTCA B Upenetax or 4 
240 no 1700 y, cocraBiaa B cpeyuem) 800 
470; ammuaxaualrtKanu. Takum o6- S 4 
430M, B HHT@KTHOM opraHusmenpenpa- SX 4H 
AT@JIbHOe BBEJeCHHe HHCYJIHHa MpHBO- S200 
iT K 3HAYHTCJIbHOMY aKTHBHPOBaHHI0 0 
JOTAMHHAa3bl, eM CJleyeT OObACHUTb 
HWJIGEHHOe BbIJeICEHHe AMMHAaKa. Puc. 2. AKTMBHOCTb rulOTaMUHa3bl MoveuHoli 


TlonyueHuble pe3yIbTAaTbI CBUeTeIb- TKaHH (BbleeHue aMMuaka B y Ha | Pr no- 
BYIOT O KOCBCHHOM BJIMAHHM WHCYJIMHa ee oer eave 
4 aKTHBUpOBaHHe PllOTaMHHasbl. OrT- ST BORG peca) ~ : 
yaeTcsa, YTO KONeOaHHe YpOBHA Till0- 
3bl KPOBH OKa3bIBaeT OMpeeseHHOe BO3MeHCTBUe Ha AKTUBHOCTb PIOTaMHHa - 
. Jia BbInCHeHHA 3STOH CBA3H HeOOXOJMMbI JlaJibHeHwMe UcceqoBaHuaA. 
mefyeT Tak?Ke€ OTMeTHTb, YTO TIIOTaMHHa3a B NOUKaX AKTHBUpyercaA doc- 
Tamu. Iloq qelicTBHeM MHCYyIMHa peadcopOuna (hocdaToB 43 NepBHYHOH Moun 
SMJIMBaeTCA, YTO MOXKET TakKxe€ HMe€Tb 3HaYeHHE B Mpolecce akTHBUPOBaHHA 
THOTaMHHAa3bl. C Apyrol CTOpPOHbI, NpHoOperaer 3HayeHve yCuJIeHHOe OOpasoBa- 
Ae PJOTAMHHa B OTACbHBIX TKAaHAX. [IpedBapHTebHbIe HCCIeAOBaHHA MOKa- 
WIM, UTO MON JeMCTBUeM HHCYJIMHAa COfep2KaHHe Pil0TaMHHa B KPOBH MOBbILWaerT- 
1, UTO TaK2KE MOXKET ABUTLCA OHO U3 MPHYMH YCHJICHHOPO BbIeeHHA aMMHAa- 
4 moukaMH. 

Vimea B BUY 3HaYeHHe YFOJIbHOM aHruApasbl MOYeK B OKHCAAIOWeH PYHKWMA 
YeK HW CBA3b 9TOTO Mpolecca C BbIAeJICHHeM AMMHaKAa, MbI MOCJe BBEJeHHA HH- 
/IMHAa OMpeeANIN Takxe AKTHBHOCTb yrOJIbHOM aHruypa3sbl B romMoreHaTax 
ouek. IlomyueHuble pesysbTaTbl NOKa3aJIM, UTO AKTHBHOCTb YrOJIbHOH aHruApa3bl 
2 mmpeTepmeBaeT OcOObIX H3MeHEHHH, XOTA y COOaK MOA AeHCTBHeM MHCyIMHa 
1aUHTeJIbHO MOHWKalacb THTpyeMaA KHCJIOTHOCTb. 
 Uro KacaeTca MexaHu3Ma epeHoca aMMHakKa H3 KJICTOK B KaHaJIbIleBy10 
o4uy, TO OHH aBTopp! (14 1*) npuyepxMBalOTCA MHeCHHA, YTO 9STOT Mpollecc 
ICHT MaccHBHbI xapaKTep (Audppy3ud) u saBucuT.oT pH kKaHasbieBOM MOH, 
€. IpH HasM4uN KUCON Moun AuddpysHA aMMMaKa U3 KJIeTOK KaHaJIbleB B Mep- 
TUHY1O MOUY YCKOpseTca H, HAOOOPOT, YMeHbINAeTCA MPH BbLINeMeHUH WeOUHOH 
suv. Jipyrue »%e aBTOPbI NpeknoularaioT, TO ZTOT Mpolecc HOCHT XapakTep 
<THBHOH cexpenmun (°, 2°). aa cBoOoquoK Auppysuu aMMMaK B KJleTKaX KaHaJb- 
2B JlOJI2KEH ObITb B CBOOOHOM COCTOAHHM, HO TaK Kak IIpu (usnomOrMyecKOM 
I ammuak B KleTKaX MOUTH NOMHOCTbIO HaXOANTCA B BUC AaMMOHUA (NH;), 
[OCOOHOCTh KOTOPOrO K udpy3uu OYeHb HH3KAa, TO HAO ipeuoaraTb, uTO 
MLECTBY€T MCXAHH3M FO AKTHBHOM CeKpelHH B KaHaJblleBylo Mouy. YcTaHoBwe- 
» (?, 1°) ycumeHHoe BbIfeneHHe aMMMaKa B leOUHY!O MOUY Mp NMpHMeHeHHH 
{PHOHTOPOB YFOJIbHOH aHTHApasbl MU PaCTBOPOB LLCIOYHBIX Coen (MaMoKC, 
mbtpOHaMUbI, HaTpuli OuKapOouaT u Ap.). Llonyyenuple Hamu AaHUble TaKxKe 
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CBHJCTeECTBY!IOT OO YCHJICHHOM BbIJeJIeHHH AMMMAaKa B ULeOUHYIO MOYY, 4 
rOBOpHT B MOIb38y erO AaKTHBHOH CeKpellHn. 

Kak Mbl OTMeTHJIH, TO, JeHCTBHCM WHCYJIHHa THTPyeMaA KUCJIOTHO 
MOUN 3aMeTHO NOoHMKaeTCA. IloncOHoe ABJICHHe MOXKHO ObIIO OObACHHTb HHIU 
pOBaHHeM AKTHBHOCTH YFOJIbHOM AHH Apasbl B MOUKAaX, KOTOPaA CUMTAeTCA TI 
HbIM CKHCJIAIOUIMM (PakTOpOM Moun. OAHaKO B HallIMx UCCIeMOBAHHAX in vit 
He yasiCCb YCTaHOBUTb yrHeTeHve aKTHBHOCTH KapOoaHruspasbl. OObACHH' 
3TO MIpOTMBOpeyve Ha OCHOBaHHM MOJyYeHHbIX PakTOB NOKa He MpeACTaB/A 
CA BO3MOKHDIM. 

Ha Halll B3ria B OLLeayHBaHHH MOU B pe3yJIbTaTe WeHCTBMA MHCYJIV 
6ombuloe 3HAYeHNe NMpHoOpeTaeT MOBbIMeHHaA peadcopOuua cocdaTow Jo no 
HOFO OTCYTCTBUA HX B KOHCUHOH MOUe H YCHJICHHOe BbIeeHHe AMMHAKAa C MOYO! 


Cextop OvoXHMHH TlocTynuo 
Akayemun Hayk ApmCCP 5 VIL 1958 
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A. Ji. ETOPOB 


HEKOTOPbIE OCOBEHHOCTH XHMHYECKOLO COCTABA YO3EHHM 
KPYMHOYUELY HHO 


_(IT[pedcmasaeno axademukom A. H. Onapuneim 3 VI 1958) 


Yosexua KpymHouentyunaa Chosenia macrolepis (Turcz) Kom. 8 Axytun 
BCTpeuaeTca No Oaccelinam pek Aujana, Supt, Muyaurupku u Koper. Uoseun- 
€BHIC POM COLLMHO COPasyloTCA Ha MeCuaHbIX HW MeCuahO-rasleuHbIX, PexKe BaJyH- 
HBIX AJIIIOBHAX MO JOJIMHAM MHOFOUNCJICHHBIX TOPHbIX pekK HM peyek Bepxoanba 
'(°). HsBecTuo, 4TO JIMCTBA YO3CHHM ABJIAIOTCA OJHUM H3 JIKOOMMBIX KOPMOB Ce- 
BEPHOTO OJICHA BO BCe CesoHbI rosa. TloeqatoTca OHM HM JOWAabMH. 

_ Mbt cuntanu MHTepecHbIM MponsBecTH Goviee NOApoOHoe ucceqoBaHne Xu- 
MMueCKOrO COCTaBa JINCTbeB 9TOTO pacTeHHA. 

OOpasibl JIMCTbeEB YOZCHHH JWIA aHaIH3a JOCTABJIAJHCb KOPMOBbIM OTPsOM 
SAkytcKxoro dusimaia AH CCCP, pa6otapumm Bp 1954 —1956 rr. nox pyKoBog- 
etsom B. B. Kypaepa Ha TeppuTopun Koxo3a «Ilo6exza» TomnoucKkoro paiiona 
ACCP. 

B mutepatype MMeloTCA JaHHbIe aHaJIH30B JIMCTbeB YO3eHHU U3 BysyxHcKoro 
patona (*) u lOwnok Akytun (°), KacaloulMecad riaBHbIM O6pa30M BaJIOBOrO 
COJe€pxKaHHA AZ0THCTHIX BEeULECTB, PACTBOPUMb.X YIVIeBOOBU 30JIbI. SOMbHbIM 
cocTaB B 3THX padoTax B JeTaIAX He NMpHBOANTCA. 

Hamu ucciekcBaHHaA NOKa3aJIH, 4TO JIMCTbA UYO3CHHH OTJIMYAIOTCA OUCHb 
BbICOKHMH MHTATeJIbHbIMM CBOHCTBaMH TO MpOTeHHY, OeIKy, %UpPy, KeTuaTKe, 
Oe3a30THCTHIM 3KCTPAKTHBHbIM BelleCCTBAM, KaJIbILMIO HU Jp. 

B MoJObIX JIMCTbAX YO3CHHH B hepHog wBetTenua (26 V1 19561.) Obi0 Hal- 
WeHO cbiporo mpotenua 32,14 u 6enka 27,32% naa6c. cyxol Bec. M. WU. Aposott 
B MOJObIX mHcTbAX (20 VI) Hamen cbIporo mporenHa 30,4%, B. A. Wemyaakosa 
(5 VII) 27,81 %. Takoe Bpicokoe coyep2xkaHHe NpoTenHa H OeKa peqKO BCTpe- 
y2eTCa B pacTuTesbHocTH AKyTuH. Ilo 6oratcTBy OeIKOM C YO3eHHeli MOryT KOHKY- 
PUPOBATb TOJIbKO TAKE BbICOKOOCIKCBHCTHIC PaCTeHHA, Kak aCTparail XOMOZHbIM, 
acTparasJI aBCTpOCHOHpCKHH, KONeeYHHK APKTHYeCKHH, MBAH-Yall LWMPOKOJIMCTBEH- 
Hblii, HEKOFOpble HBbI H Apyrve, BCTpevaloulMeca MpeHMyleCcTBeHHO Ha CeBepe 
M B CeBepoO-BOCTOUHb.X ropax A3uHH. 

B sIMCTbAX YO3CHHH TaK2xKe OYCHb MHOFO CbIPOro %XUpa, KOTOPHIN 3a NepHoy 
BereralluH KOeOeTCH B Mpesenax oT 5 Wo 7%. 

Tlo cogep2»KaHnio Oe3a30THCTbIX IKCTPAKTHBHDIX BelLeCTB YOSCHHA OCOOeCHHO 
He BbIeIAeTCA Cpe Apyrux UCCeMOBAHHbIX HaMH pacTenui. OgHako B Hell 
WOCTaTOUHO MHOFO paCTBOpHMbIxX HM J.e€rKO YCBOAeMbIX opM caxapoB. Tak, no 
qannpm M. VM. Aposoii (unt. no (*)) B aucTbAX yoseHHU, COOpaHHbIX 6 VII, co- 
Wep2Kaylocb MOHOCaxapoB 4,6%, BCero CaxapoB 12,7%, kpaxmana 0,6% uw remu- 
qenmonosb 9,0%. 

BecbMa BaxKHOM OCOGeHHOCTbIO XHMHYeCKOrO COCTaBa JIMCTbeB YO3eCHHH 
ABJISCTCH OUCHb HH3KOe COJepxKaHHe B HMX CbIPOH KseTYAaTKH (cp. Tad. 1). 
(lo HalwuM JaHHbIM COjep2xKaHHe KJI€ETYATKH B JIMCThAX 3a BPeMA BereTallun WepeBa 
<oule6setca B mpenenax or 7 Yo 14%. Ilo cpaBHenulo C AaHHbIMH JIA OObILHBIX 
“pyObix KOpMoB (TpaBa, CeHO) 9TO MeHbINe B 2—3 u Oosee pas. Ilo coxepxxannio 
KJICTUATKM UO3CHHA 3HAUUTeEIbHO HerxKHee OOJIbIIMHCTBA HCCJICMOBaHHbIX HaMH 
ABOBLIX Topo, 3TOFO paliona. Bce 9TO rOBOpHT O BbICOKOH YCBOseMOCTH HM Nepe- 
3APUMOCTH JIMCTbeB YO3CHHH HM KOPMa H3 HHX. 
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OgHOol 43 BbIaloUHXCA OCOOeHHOCTEH JINCTHEB YO3eHHH ABAAeTCA UCKIIOUH- 
TeJIBHO BbICOKaA KOHICHTPallWA KaJIbUMA B HUX. Tak, u3 8 aHaNH30B JINCTbeB 
HOSCHHH, JOCTABJICHHbIX KOPMOBbIM OTPAJOM H3 MpHpyCJIOBbIX ee MecTOOOUTAaHHii 
‘MO OJIMHaM TOPHbIX peK BocTONHOrO BepxosHbs, B MATH CuTyYadX OOHApy2KeHO 
Kaiba OT 5,46 Jo 7,33%; B aByx 3,61 u 4,05% u TOmbKO B OHOM cayyae, 
B (pase wBeTenua 0,96%. 

OOpamaer Ha CeOa BHUMAHHE H TOT (baKT, UTO NOxAKeNTeBLINe, ONABLIMe WH 
Hake COBEPUICHHO OTMEPIUHE JIMCTbA YOZCHHH COepxKAaT 3aMeTHO OOVIbIUe KaJIb- 
IMA, UCM Cle 3eJleHble BereTHpyroulne JIMCTbA. Tak, Hampumep, B MepHoy onase- 
jHua (30 VIII) B noxwKenTeBuINx MCTbAX ObWIO HalieHO KabuNa 7,33 4 BONABUIMX 
(21 1X) 7,32%, a B npommoroqHux cyxux ocTaTKax, coOpaHHBIx B. VW. Vpauo- 
Boh 6 VI 1956 r. B BepxHem TeyeHnu p. Hopnranga (6accelin Mugurupkn), 
-COJlepKaHHEe KaJIbUMA paBHsAOCch 6,82%. M3 stTHx JaHHbIX cekyeT, UTO AKKYMY- 
JIMPOBaHHbI B JIMCTbAX YOSCHHH KaJIbUMH COXPpaHAeTCA MOUTH MOJIHOCTbIO B Te- 
YeHHe BCeH 3uMbI. MoxHO CuNTaTb, YTO Mpecbsaqanne aOcouMOTHOFO COsepxKaHUA 
KaJIbUHA B CTAapelouMX WIM ONAaBLIUX JIMCTbAX MO CpaBHEHHIO C MOJIObIMH OOB- 
ACHACTCH OTHOCHTeEIbHO Govlee ObICTPbIM pacnayoM Cyxoro OpraHuyecKoro Be- 
WeCTBa JIMCTBbI (O€IKOB, YIJIeBOLOB HM fp.) NO Mepe BereTallun Jepena. 

EctecTBeHHO, YTO B JIHCTbAX YOSCHHM TakxKe OYeCHb BeHKO CosepxKaHue 
isombl. Ilo HawiMM JaHHbIM COfepKaHHe CbIPOH 3OMbI KONeOMeETCA B Mpelemax 
jot 13,18 0 20,59 %. Bricokaa 30JIbHOCTb JINCTbeB YO3CHHH HECOMHCHHO OO yCuIOB= 
)JI€CHa HAKOMJICHHeEM KaJIblHA, Tak Kak JOJIA yuacTuAH B 307e€ J\pyruxX MHHe- 
PaJIbHbIX KOMNOHeHTOB HeOOJIbIAaA. 

TakHM OOpa30M, JIMCTbA YO3CHUM, HapaAAy C UX BbICOKHMU MHTATeIbHbIMU 
}CBOHCTBAMH, MOLyT CJIyKUTb OoraTeHWMM HCTOUHHKOM KaJIbUMA, KOTOPbIli OCO- 
/OeHHO HEOOXOLUM WIA CeBepHOroO OJIEHA B 34MHee Bpema. Cpean uKopacrymen 
iopbi AKyTHM MbI He BCTPeTHJIM HM OHOFO pacTeHUuA, CNOCOOHOTO HaKOMJIAT 
CTOJIb BbICOKOe COJepKaHHe KaJIbUMA, KAaK JIMCTbA YO3CHHH, pacTylleH B ropax 
)BoctouHoro Bepxosupa. Ilo GoratcTBy KaJsIbI\WeM H3 H3BECTHbIX HAM KOPMOBbIX 
|pacTeHHH K 4YO3eCHHH MpHOMKalOTCA JIMWb UBaH-YaH WMHPOKOJIMCTHbIM 
‘(Chamaenerium  latifolium), comytcTByrouwwH YacTO YO3eHHeBbIM Hacaxk- 
/eCHHAM. 

_- M3 npupeyexHbix JaHHbIX BHZHO, YTO YO3eCHHIO KPYMHOYELTYHHY!O MOKHO 
}OTHECTH K PaCTeCHHAM-KOHUCHTpaTaM WIM K TaK Ha3bIBAeMbIM KaJlblLMeduviaM, 
|T. @. K rpynne pacTeHuli, CNOCOOHbIX HAKOMJIATb OO/IbLIME KOJIMYECTBA KaJIbUMA. 
|Ho BMecte C TeM H3BECTHHI (pakTbl, H3 KOTOPbIX CuleyeT, YTO YOSeHHA HE BCera 
r He pH BCe€X SKOJOFMYeCKUX YCJOBUAX MpOABJAeT sTy CnocodHocTb. Tak 
}Hanpumep, no JaHHpm M. H. Aposok B f[Oxwuoh AkyTHH B MOMOMbIX JIMCTbAX 4O- 
'3eHUH, co6pauubix 20 VI, npu 30/1bHOCcTH 9,6% cofepxal0Cb KaJIbI\uA TOJIbKO 
|1,17% u dochopa 0,38%, a B Gonee cTapbix sucTbAX (16 VIII) npn 30uIbHocTu 
f11,1 % cooTBeTCTEeHHO 1,48 u U,14%. M. ®. Padpimesn u A. B. Kasanckuii B 
oOpasiuax sIMCTBbI YoseHHU, CoOpaHHbix 20 VIII c Bepxoanckod paBHuHbl (O/1M3 
ir. Bepxosucka), Haulin Kasbuna 1,60 u cocdopa 0,574 %; 30bHOCTb pH 3TOM 
}paBuamacbh 13,81%. 

To B. A. Wenyyaxosol B o6pa3uax JIMCTbeB YO3CHHH, NpOMspacTaroulen B 
‘onune p. Jlenisub, B mpeyroppax Xapa-Yaaxckux Trop (ceBepHbIli CKJIOH 
‘BepxosucKoro xpeOta), 4 mpoaHaM3sMpoBaHHbIx oT 5 VII go 5 IX, 30/bHOCTS 
KONe6alach B Mpefenax oT 7,67 yo 13,46% (*). Ilo B. A. Tuxomuposy 3oub- 
Pe JIUCTbeB 4O3eHUN B KamuatcKoli o6actu Ha 16 VIII 6pima ToupKo 11,1%. 

Takum 06pa30M, MBI BHAMM, YTO B YCJIOBHAX BbICOKOPOPHbIX PeYHbIX JOM 
Bepxosnba yoseHud KpynHouelliyiHad NoKasbiBaeT PeHOMCHAJIbHO BbICOKOe Ha- 
/KOMNJICHHE KaJIbUMA, TOra KaKHaPaBHUHHbIX WIM MeHee BbICOKUX TOPHbIX MECTO- 
‘oOuTaHuax (Bepxosuckas BragnHa, pezropbA Xapa-Yuaxa, Kamuatka u Ap.) 
‘OHa, BHAMMO, 9TOrO He OGHapyxKuBaeT. OTCIOMa MOXKHO MPHUTH K BbIBOLY, YTO 
ear Abunvdners yO3@HHM, KaK HW MHOrHX Apyrux MOAOOHbIX pacTeHui, onpe- 
JleineTcA He CTOJIbKO BHJOBbIMH OCOOCHHOCTAMH CaMOrO paCTeHHA, CKOJIbKO 
BUJIMAHHeM PerHOHaJbHBIX OCOGeHHOCTeH Cu3snkKoreorpaduyecKon Cpefbl, K KO- 
‘Topol pacrenue NpUCcnocoGJANOCb B XOMe CBOeFO SBOJIOMMOHHOTO pasBUTHA. 
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Celiuac TpyAHO OTBeETHTb Ha BOMpoc —OTKYa 4YO3eHHA OepeT TaK MHOra 
Kabuna. M3pecruHo, uro nouBbl BepxosxucKoro xpeOTa B OCHOBHOM lpeACcTaBJle- 
Hbl OFIC@HHbIMA WJM epHOBO-FrvieeBbIMH H TOPHO-TYHAPOBbIMH CKeJICTHbIMH pas- 
HOCTAMH TIOUB. ) 

MoxkKHO MoslaraTb, YTO BbICOKOe HaKOIMIeCHHe KaJIbIMA B JIMCTbAX YO3CHUM 
CBA3aHO C IHMTAaHHeM ee Haj[Mep3JIOTHbIMH TPYHTOBbIMH BOJaMH, HeCYMWMMH C 
coO0H, BO3MO%KHO, JIerKOpaCTBOPHMBIe COJIH KaJIbILHA (Ca(HHCOs)2)._ 

Jivvamuka HanOolee BaxKHbIX [IMTATCJIbHbIX COCTABHbIX 4aCTeH JIMCTbeB: 
YO3CHHUM TMpelCTaBAeTCA B CJICLYIOULeM BUJe: COfepraHue CbIpOro MpoTedHa: 
v OeIKa MaKCUMAaJIbHOe B MOJIONbIX JIMCThAX B Mepvos WBeTeHuA (32,14 u 27,32 %),, 
3aTeM MOCTeMeHHO CHMKaeTCA K KOHILY BereTallHH paCTeHHA, HO WepxKuTCA ene 
Ha JOCTaTOUHO BbICOKOM ypOBHe JO MOMeHTa NoxKeTeHHA sucTbeB (16,01 mw 
15,82%), comepxkaHHe CbIpOrO X%KuUpa MaJIO H3MeHHETCA BIVIOTh LO OnaeHHs 
JIMCTbeB; COflepxKaHHe CbIPOH KeTYaTKH JlaeT yBeJIMYeHHe TOJbKO B NepHoy 
IWIOOHOLUCHHA MW B OMaBLIAX JIMCTbAX; O€38a30THCTHIC JKCTPAKTHMBHbIe BeLULeCTBA! 
BO3pacTaiOT MO Mepe BereTallH, YTO YKa3bIBaeT Ha HaKOMJIeHHe JIETKOYCBOAECMBIX: 
(popM yrvleBONOB K OCeHH, MaJIO YMeHbIUAOWMXCA H B OOseee NO3AHHH NepHod;, 
comep2»KaHHe KaK CbIPOL 30JIbI, TAK HW KaJIbIUMA TaK2Ke 34KOHOMEPHO yBeJIMYMBaeT- 
Ca MO Mepe BereTalluu pacTeHHA, KOCTHrad MAKCHMAJIbHOM BeJIMYMHbI MOcse M10-~ 
JOHOWeHHA (BTOPaH MOJIOBMHA aBrycta), a TaK2%Ke B OTMePLIAX JIMCTHAX (MO2*Ke- 
TeBIUMX HM OMaBIUUX); Pocdopa Oo/Ible B HaYyaJIbHble MepHOAbI BereTalluu (ipere- 
Hue), B JlaIbHelllemM ero cojepxkaHne cCHHxKaeTCA. M3mMeHeHHA COsepxKaHHA OCH 
TaJIbHbIX MMHEPaJIbHbIX 3JIEMeHTOB HO Mepe BereTallH paCTeHHA He Tak BeJHKE.) 

B sutTepatype HeT yKa3aHuii O MepeBapHMOCTH JIMCTbeB YO3eCHHH OJICEHAM 
Mu JowaybMu. Ho, cya MO JaHHbIM O MepeBapHMOCTH JIMCTbeB HEKOTOPbIX CeBePp-| 
HbIX HB O§eHsAMHM (1), MOXKHO CUHTATb, YTO JIMCThA YOZCHUH OOAaMaioT UCKOUN-| 
T@JIbHO BbICOKHMH MIMTAaTe.:bHbIMH Ka4eCTBAMH, IIpeCBOCXOAAUIHMH B 3TOM oTHOMe 
HHH MHOrHe Apyrne BUAbl rpyOblxX KOPMOB. 

IlpakTuyecku B CeBepO-BOCTOUHBIX paloHax SIkYTHM MOJIO{bIe JIMCTbA YO3E 
HHH MOryT ObITh HCHOIb3OBaHbI Kak WeHHbIM HCTOUHHK OeJIKOBOrO MMTAaHHA Me 
ceBepHoro OJIeHA, a Oolee CTapble WIM ONABLIMe JIMCTbA —KaK HWCTOUHHK H3- 
BecTKOBOrO HTaHHA. B 3sTHX paHoHax HeOOXOJMMO MpaKTHKOBaTb 3aOTOBK} 
JIMCTBbI YO3CHHM B BUAe BEHHKA WIM CeHa WIA CKAPMJIMBAHHA UX OJIEHAM B 3HM= 
Hee BpeMa, T. €. KOra OJICHH B NepHOR BbiMmaca Ha OMHMX APe@MbHUKAaX UCIIbITbI- 
BaloT CHJIbHbIM H3BeCTKOBBIH rouiog. BMecTe c TeM HYXKHO H30eraTb XHULHHYeCKOrO 
YHHYTOKEeHHA STOFO peuaiuero H WeHHeWero Ha CeBepo-BocTOKe A3HH KOpMO- 
Boro pacTeHua iat ouena. Uosenua KpynHoueulyiHaa Onaroyapa cBoelt 
KpaCOTe MOXKET CJIY2KHTb HW XOPOWIMM YKpalleHueM MapKOB MH IWBeTHHKOB, Mpex- 
We Bcero Ha Cepepe. OnbiT BolpaliMBaHHA B yCJIOBHAX CpeHeH MOOCbI 4O3e- 
HMM, 3aBeseHHoH B MockBy ee JO BOHHbI HM OTJIMYHO FYBCTBYIONLeEH CeOA WO 
HaCcTOAWero BPeMeHH B STOW HEOObINHOH JIA Hee OOCTAHOBKe, MO3BOJIMeT CUH-: 
TaTb e€€ MOpoOl, MpPHFOAHOF He TOJIbKO JIA pasBeqeHHA B OOMACTH ee COBpe- 
MeHHOPO apeayia, HO HM WIA HAaTVpaIN3alHH 3a ero mpeleiamu. | 

Coo6ujaemble 3leCb JAHHbIe CBHETEIbCTBYIOT O TOM, YTO JabHeliumMe Sovee! 
rlyOokue MH paciiMpeHHble OMOXUMUYeECKHE HCCeEAOBaHUA PasHOoOpa3Hbix Ppyi- 
MHPOBOK PaCTHTeIbHOCTH aPKTHYeCCKUX H CyOaPKTHYCCKHX 30H, MPOBOMMBIE B 
TECHOH CBA3H C H3YYeHHeEM BUAOBOFO CocTaBa pacTeHuH MH HX MOpcboorMuecKOn 
H3MEHYMBOCTH, MpeACTaBJIAIOT OCOObIM MHTepec C TOUKH 3peHHA NO3HAaHUA MpH- 
CHOCOOJIAEMOCTH OpraHH3MOB IIpH CYpOBbIX YCJIOBHAX UX CYLLeCTBOBaHHA. 


VuctutyT Ovonoruu SkytcKoro dusHaua Iloctynuao 
Akajemuu HaykK CCCP 14 IIl 1958 
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HLokuayo Akanqemun nayr CCCP 
1958. Tom 122, Ni 5 


| BHOXHMHA 


Jl. B. METJIMILKKHM « B. M. LLEXOMCKASA 


BHOXUMHYECKAS MPHPONA SH3MOJIOTHYUECKHX 3ABOJIEBAHYH 
ABJIOK 


(IIpedcmasaeno akademuxom A. H. Onapuxoim 6 VI 1958) 


Jlo HacToAUeroO BPeMeHH WIMpOKO pacmpocTpaHeHO MHeHHe, BIepBble BbICKA- 
HHoe Bypxcom, Kyu u @uutepom ('), uro dusnomornyueckoe 3aGoueBaHne 
OJIOK BO BpeMA XpaHeHUA, H3BeECTHOe MO Ha3sBaHHeM 3arapa uM ropeHuA 
scald) u XapaKkTepu3y.01, ecH MOOypeHHeM MOfoB, npekcraBeioT Cobo OxKOr 
OBepXHOCTHBIX TKAHEH, BbISbIBACMbIA JIETYYHMU BeULeCTBAMH, KOTOPbIe BbIeAIOT 
amu mofpl. LeicrBuTesbHO, 3arapoM NopaxkKai0TCA M_ CHMYiLCCTBEHHO MOK pOBHbIe 
aH, H erO MOXKHO CBeCTH JO MHHHMYMa IPH 3aBepTKe IVIOJOB B MpOMaCJIeHH y10 
Mary, CMOCcOOHYIO acopOupoBaTb sieTyuMe BellecTBa. 

C moOOHOK TOUKON 3peHuA Ha NpHpOAy 3arapa TpyAHO, OAHAaKkO, corsmaco- 
Tb JlaHHble Apyrvx UCCMeOBAHHH, a TaK2Ke MpOW3BORCTBeEHHOHM MpakTHKH 
aHeHHA AOO0K. Tak, mph oOpa6oTKe A6sI0K CMecbIO JIeTYYHX BedleCTB, Ka- 
2CTBCHHO HM KOJIMYeCTBEHHO OJIM3KOH K BbI-eAeMOH MOaMH, HE yaJlOCb BBI- 
aTb Ha HUX 3arapa(?). H6n0Ku, yOpaHHble B Ooulee 3peOM COCTOAHHH, CaGee 
paxkaioTca 3arapoM, 4eM Heo3peuible, XOTA JIETYYHX Be.eCTB 3pe/Ible MIObI 
seAtoT Goubue (7). GaBepTKa HeMO3PeJIbIX MVIOMOB Jaxke B MpOMaCJIeHH 10 
Mary He 3all[HulaeT UX OT 3arapa, TOra KaK 3aillMTe 3peJIbIX MIOLOB OT 3arapa 
TocoOcTByeT 3a3epTKa H B OObINHY10, ManupocHyto 6ymary, KOTOpaH He OO/IalaeT 
TOCOGHOCTHIO acopO6upoBaTb sleTyuue BeulecTBa (%). 

Auasiu3 XuMNUeCKOrTO cocTaBa AOJIOK, MopaxKeHHbIX 3arapOM, MOKa3all 

6) uTO B HX TKAHAX COMepxKATCA OONbWe CMMPTa H alkeTa/Iberuya, YeM B 
aie Camu no ce6e 9TH WaHHble HECOMHEHHO HMEiOT BarKHOe 3HayeHHe, Tak 
aK CBHJe€TEIbCTBYIOT O06 OTKJIOHCHHH JbIXaTeJIbHOrTO ras000MeHa B CTOPOHYy 
Ha2poou03a. OHaKO MOBbILIeHHOe COepxanue CNMPTa M alleTa/beruya xa- 
AKTePHO He TOJbKO JIA MVIOKOB, MOparKeHHbIX 3arapoM, HO M ApyruMu Oov1e3- 
amu (*). Kpome Toro, m0 Mepe co3peBaHHA MVIOAOB Ha JepeBe B HX TKAHAX YCH- 
UBaIOTCA Mporleccbl aHaspoOuoro OOMmexa (°), TOra KaK YCTOMYMBOCTD K sarapy, 
ak yrke yNOMHHaJIOCb, TakxKe Bo3pactaer. 
Jina Toro uTOObI paso6paTbcaA BO BCeX 9THX Ha MepBbIM B3rIAT MpOTMBOpe- 
MBbIX JAHHbIX, Mbl NpOBeM CepHto HaOJIOAeHHH 3a XOQOM CO3peBaHHaA HU MO- 
neyloulerO XpaHeHUA AGNIOK AByX COpTOB, Mopaxaloujuxca sarapom (Pos- 
apuu, AHTOHOBKAa), HABYX COpToOB, yCTOHUMBbIX K 3arapy (bowKen, ba6yuiKuHo). 
, 8MOPOBbIX HM MOpaxeHHbIX AOOKAX YUHTbIBAJIM HHTCHCHBHOCTb [bIXaHHA OT- 
QIbHbBIX TKaHeli, COJep»KaHHe B HUX CMMpPTa HU alleTablernfa, BO3AyXOMpoHu- 
aeMOCTb KOXHIbI, YCTOHYHBOCTh MION0B kK aHa9poOuosy (°), H3MeHeHHA B CoO- 
rape JLYOUJIbHbIX BellLeCTB, C KOTOPbIMH CBA3aHO (PepMeHTaTHBHOe MOTeMHeHHe 
ACTHTCJIbHbIX TKAHeH, a TaK»Ke AKTHBHOCTb PAA OKCHAAa3 HU MeruApas. 

Ucceqopanuve 3Q0poBbIx MIOQOB MOKa3al0, UTO TKAHH KOXKUIbI, KOTOPbIe 
‘TepBY!O OVePeAb MOpaxkaioTcA 3arapOM, OTMMYAIOTCA OT TKaHell MIOJOBOH MA 
OTH GOulee HHTCHCHBHbIM JbIXaHHeM, OoIee BbICOKHM COJepxKaHHeM CMHpTa U 
(leTamblerua; B HAX COCpeMOTOYeHA MOMABAIOMAA YACTb AYOUJIbHbIX BeLLECTB. 
YlepKauluXcA B AOOKAX, H Topas4O CUJIbHee BbIPaxKeHa AaKTHBHOCTb OKHCJIH- 
IbHbIX cpepMentos. Hanpumep, AA aA60K copta PosmapuH, y KOTOpbIX 3ara- 
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POM NopaxkaeTCA TOJbKO MOAKOMKHHIL COW KIeTOK, Np WCCIeOBaHuu UX BCKO 
mocie Cbema, a CJle@OBaTeIbHO 6€3 KaKUX-JIM6OO MpH3HaKOB 3arapa, Obl n 
JiYYeHbI CJIeyIoulHe JaHHble: 


| 


Koxuya MaskotTb : 
VWutencuskoctb fbixanua (B Ma ra3a Ha 100 r npn 20° 3a yac) 
2 19,89 2,29 
CO: 23,89 5,80 
Conepkanue alleTambyeruza (B mr-%) 0,22 0,07 
Cofepxkanve YOUJbHbIX BelllecTB (B % Ha CbIp. BeC) 0,692 0,072 | 
AKTHBHOCTh nowmHdeHOMOKcHAasbl (B Mr-% OKHCJIeHHOK acKOpOHHO= 
BOH KHCIOTbI Ha 1 fF TKAHH 3a 30 MHH.) © wy SA 42,3 
AKTHBHOCTb Nepokcvfa3bl (B TeX Ke  eAHHHWAX) 164,8 0 


TKaHH, MOpaxKeHHble 3arapOM, OTJIMYAIOTCA OT 3QOPOBbIX OOee HU3KHM YPG 
HeM JibIXaHuA uw Ooulee BbICOKUM YpPOBHeM MpoleccoB aHaspoOHOrO OOMeH 
NOHWXKeHHOH Jeruqpa3Hol aKTHBHOCTbIO HM Oovlee BbICOKHM COJepxKaHHeM JO. 
HepaCTBOpUMBIX B BOJe AYOUJIbHbIX BellecTB. OOujee xe ComepxKaHHe yOu 
HbIX BelULeCTB, ONpeeneMbIxX 10 JleBeHTas10, pH 9TOM OCTaeTCA HeM3M€HHBIE 
Tak, Ia s600K copta Po3sMapHH OblIHM MOJyYeHbI CleqyroulMe aHHble: 


TkaHn, nop 


SRopoBble 2KeHHbIE 

pane 3arapoM 
; 

MatencuBHocTb brxaHna* 
2 12,28 7,00 
COz 13,78 7, 100m 
Conep>KaHve alletambyeruna * OR 0, 7oame 
Conepkanue cnupta (B mr-%) 49,70 32,40 | 
Cogepxkanve AyOUAbHbIX BelLecTB * 0,698 0,68 
CogepxaHve HepacTBOPHMbIX 8 BOLE AYOWbHBIX BellecTB (B % OT | 
oOmero HX COsepKaHua) 38 52 | 
AKTHBHOCTb NOUdpeHOIOKCHAa3bl * 28,4 335 00m 
AKTHBHOCTb aJKOro/bsernspasbl (B Ma Og Ha 1 r TKaHH 3a 4 yac) 69,2 22,2 


* EXMHHUbI H83MeCpeCHHA CM. BBIILIe. 


IIpupeyenHble JaHHble 06 OcaOIeHHH AKTMBHOCTH aJIKOrOJbdernspasbl xX 
polo corviacyloTca C yCTaHOBJICHHOH B uccwieqOBaHHaAX PyOuHa Hu CaJibKOBC 
(7°) naxe nomHOH wHakTHBalMH Jeruspas nox elcCTBHeM alleTasibJeruy 
Ilo mMepe xpaHeHHaA AOIOK OCNaGNAMaCb HE TOJIbKO AKTHBHOCTb aJIKOrOJIbdern 
pa3bl, HO H Jerufpasbl AOOUHOH KHCJOTbI, a TakxKe Meruspasbl AHTAapHe 
KUCJIOTHI. 

TucToxXuMHMYeCKHM IyTeM OblIO OOHapy2KeHO, YTO Ha NepBbIxX 9TaMax Nopaxk 
HHA MIOLOB KJIETKH NOAKOMKHOPO CJIOA OCTAIOTCA 2KMBbIMH, HO OHH BbITAHY? 
M ynwloTHeHbl. Kokua nopaxkKeHHbIxX MIOLOB CTaHOBHTCA MeHee BO3LyxXoMp 
HHUaeMOH, YTO BUAHO M3 CJIEMYIOUMX JAHHbIX, XapakTepH3YIOWWMX CKOpPOC’ 
MayeHHA PTYTH B NOpomerTpe (B CcM/MHH): B 340pOBbIxX nofax 1,6, cma6o nop 
YKEHHBIX 3arapom Q,7, CuJIbHO nopaxeHHbIx 0,003. 

Hccneqopanue cocTaba AyOWJIbHbIX BeWeCTB AGJIOK METOJOM pacnpefetuTed 
HOH xpomMatTorpaduu Ha Oymare noKagaJlO, YTO B CaMbIX NOBEPXHOCTHDIX TKAaHs 
KOXUIbl, KOTOPble 3arapOM He NoparkKaloTcA, COMepxaTCA MpOCTehiiMe KaTeXHE 
M B YacTHOCTH J/-39TMKaTeXHH. 

B MOQKO2KHOM CJI0e KJIETOK, a TaK2xKe B MOLOBOi MAKOTH HapsAyy C KaTex 
HaMH COJepxKUTCA XJOporenoBan KucoTa. Ilo Mepe pa3BuTHA 3arapa MbI HaOJI 
Jasid Ha XpOMaTOrpaMMaxX B NepBylo OvepeAb HCuesHOBeHHe MATeH /-3nMKAaT 
XHHa, a 3aTeEM MATCH XJIOPOreHOBOH KUCJIOTHI. 

B NOJIHOM COOTBeETCTBHH C OOHAPYKEHHBIMM pasJIMYMAMH MexK Ly 3OPOBbin 
M NOpayKeHHbIMA TKAHAMH OKa3aJIMCb NOJYYCHHbIC HAMM JlaHHble O COPTOBE 
pa3sJIMUHAX HOOK MO CTeneHH UX YCTOMYMBOCTH kK 3arapy. OTO BUAHO U3 CeNy! 
WWMX JaHHbIX, OTHOCHINMXCH K TKAHAM KOKUIUbI CBexKeYOPAaHHbIX MVIOJOB: 
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c ve PosMapuHH Boliken. 


. Coyep2kanve xJoporenoBoli KuCOTHI (B mr-%). 14,0 ORO) 
e AKTHBHOCTh TomHeHomoKcn ashi * 28,7 15,9 
AKTHBHOCTb aJIKOroJibJeruspasnt * 48,0 88,4 


* EXMHMUbI H3MepeHuaA cM. BBILLe. 


_ Ene cuuibuee copropple pa3sM4nA MpOABJIAIOTCH BO BPeMA XPaHeHUA TWIOLOB:. 
B AOMOKAX OOOHX COPTOB MO Mepe MX XpaHeHHA yBeNMUNBaeTCA COLep2xKaHHe: 
CMupTa HM alleTalbleruya, OCMaOAeTCA YCTOWYMBOCTb NJIOMOB K aHaspobuosy, 
MOMaBJIACTCA AKTMBHOCTD Jlerufjpas. OnHako B sGmoKax copra PosmapuH eule: 
HO NOABJICHHA Barapa BCe 9TH MpOleccbl NpOucXOAAT ropasqo CHJIbHee, YeM B 
YCTOHYMBbIX K 3arapy AONOKax copta boliken. OqHOBpemeHHO B A60KAaX CopTa. 
PosmapuH, B oTMUHe OT AGMOK copta Boliken, npoucxog_uT HeMpepbIBHOe yBe- 
AMYCHHE JOJIM HepaCTBOPUMBIX B Boe AYOUJIbHbIX BellecTB. Tak, B CBexeyOpak- 
BIX Nvw0qax copTta PosmapHH Ha UX Jomo NpHxo_NO0ch 21% oT oGOmero co- 
HepxKaHuA AYOWJIbHbIX BellecTB, a yepes 5 MeC. XpaHeHHA B 3OPOBbIX mIOMax 
38% u B NopaxKeHHbIX 3arapom 52%. B sO6noKax »xe copta Boiiken CooTBeTcTBeH- 
0 22 u 28%. Takoro xe poya pasMuNA yCTaHOBJIeHbI MexKLy 1O10KaMH COpTOB. 
AnToHoBKa uw Ba6yuKkuno. 

AOnoKu copta AHTOHOBKa, y KOTOpbIX 3arapOM MopaxKaercA He TOMbKO: 
ONKOXKHbIN COM KJIETOK, HO M MJIOOBaA MAKOTb, OTJIMYAIOTCH OT AOIOK CopTa 
O3MAPHH Ooee BbICOKUM COZepxKaHHeM AYOWJIHbIX BeUleCTB MMCHHO B IV10- 
OBOH MAKOTH, Mp 3TOM OCOOeHHO 3a CueT (pakUHH, HepaCTBOPHMbIX B BOJe. 
[lo mMepe nopaxkeHua 3arapoM moxoBoi MakoTH 60K copta AHTOHOBKa Co- 
ep2KaHNe XJIOPOreHOBOH KUCJIOTHI B Hel yMeHbuUIMOCcb c 18,6 go 8,2 mr-%. 

TIpHHlunnaibuble pasviMuuA OOHApPy2xKeHbl MexKAy mpoleccamu cospeBaHHA. 
MJIONOB Ha MAaTe€PHHCKOM paCTeHHH HM Mpoueccamu mocjleyOopoyuHoro ospeBa- 
Hus. B neppom cilyuae Hapsayy C yCuseHHeM aHa9PpOGHbIxX MpOWeccOB OHOBpe- 
M€HHO BO3pacTaeT YCTOHYMBOCTh MJIOLOB K aHaspoONO3y, a Take JlerHypa3nas 
aKTHBHOCTb. Bo BTropom cylyyae BMeCcTe C YCHJIEHHEM AHaIPOOHbIX MpOMeCcoB. 
MajaeT yCTOMYMBOCTS MIOLOB K AHAIPOOKOSY HM NOAaBJIACTCA AKTHBHOCTH Jeruspas.. 
O6 2TOM CBHJeTeIbCTBYIOT CuIeqyloulMe AaHHble: 


YcrohuHBocTS AKTHBHOCTb 

K aHadpoonHosy aJIKOPOJI b= 

(B ycul. el.) , AeruApasy* 
IIpu cpeme 3 X 63 31,0 
Tipu cbeme 13 X 135 oly 
Tlocme 4,5 Mec. xpaHeHHa 97 19,5 


* EMHHLbl H3MepeHHA CM. BBIlle. 
TlomyueHHble JaHHble XOPOLWO COrmacyloTCa C OTMEUCHHBIMH (PakTaMH Toparka- 
emocTH AOOK 3aFapOM TOJIbKO BO BPeMA XPaHeHHA HM BO3PaCTaHHA YCTOMYMBOCTH 
aO0K K 3arapy B mpouecce cospeBaHuA Ha MaTePpHHCKOM paCTeHHH. B Hauimx 
oMmbitax s6soKu copra Posmapuu, yOpaHubie 3 X, oKa3aiucb yuepes 7 Mec. B 
TOM WIM HHO CTeneHH MOpaxkeHHbIMH 3arapoM Ha 65%, Tora Kak pH XpaHeHHu 
aO0K, yOpaHubix Ha 10 WHeH no3xKe, MOParKeHHbIX 3aFapOM OKAa3aJlOCb TOIbKO- 
15%. Coorsercrsyioue JaHHble ObWwIH NOYYeHbI AVIn A610K copra AHTOHOBKA. 

Bee v3s10x%KeHHOe MPHBOAUT K BLIBOLY, YTO *usnomorMyeckue 3a00/leBaHHA 
aOJIOK BO BpeMA XpaHeHHA OOYCOBJeHbI HapyWeHHAMM B COrlaCOBaHHOM IIpo- 
XOXKJCHUH MpoleccoB AbIXaTeJIbHOFO TasO0OGMeHa, a TaKKE NPOWeCCOB OKHCJE- 
HHA H BOCCTAHOBJICHHA JYOUJbHbIX BeuleCTB. OTH HapylWeHHA 3aKJOUAIOTCA 
B TOM, TO JbIxaTe@JIbHbIli rasoOOMeH CMeLaeTCA B CTOPOHY aHaspoOuosa wu NOL 
elcTBHeM OOpasyrolleroca alleTasbAerufa OCMaGMAeTCA AKTHBHOCTh Jeruypas, 
KaTa/IM3UPYIOWHX MpOWeCC BOCCTAHOBJICHHA TPOAYKTOB OKHCeHHA AYOUJIbHbIX 
BemecTB. B pesysibTaTe HakOMMeHHA MOcieqHUxX TKAHM MpHoOperaioT Oypylo 
OKpacKy, KJIETKH NOAKOMKHOFO CJIOA YMOTHAIOTCA, YTO, B CBOIO OUepeyb, MPH- 
BOT K CHH2KCHHIO BOSJ,YXOMPOHHMAeMOCTH KOKUIbI, a CCMOBATeIbHO K AaJIb- 
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HelileMy YCHJICHHIO AHaSPOOHbIX MpOeccoB HM elle OOJee CHJIbBHOMY Ppa3sBUTHIO 
3a00/1eBaHHaA. 

B cpere paccMOTpeHHbIX JaHHbIX CTAHOBATCA NOHATHBIMM HW MpHUMHbI MeHbUIeH 
nopaxkaeMocTH AOOK 3arapOM pH HH3KOH TemmepaType XpaHeHHA UH MpH 
3aBepTKe MI00B B Oymary. B 9THX yCIOBHAX 3aMeAVIAeCTCA HE TOJIbKO [bIxXaHHe; 
HO HW PeHeETHYCCKH CBA3AHHOe C HUM aHagpoOHOe AbIXaHHe, a TAK*KEC OKHCJICHHE 
JLYOWJIbHbIX BellecTB. Camo co6ol pasyMeeTca, YTO UCMONb3yeMaA [WIA 3aBePpTKH 
MIOAOB GyMara MOKA OOMAAaTb NOCTATOUHOH BO3AyXOMpOdAMaeMOocThbioO C TEM, 
UTOGbI MpoOlecc AbIXaHHA MWIOLOB Obl TOJIbKO 3aMejIeH, HO He CMeiLeH B CTOPOHY 
aHaspo6u03a. MmexHo nosToMy BCe TOMbITKH HCMOIb30BaTb WIA YMaKOBKM 
TWIOMOB BO3YXOHEMpOHHUaeMble MaTepHaJibl, HalpHMep (oJIbry, HeH3MeHHG 
KOHYaJINCb Heyayei. 

Cka3aHHoe 0 GHOXUMHYECKON Npupose 3arapa AOOK NOATBeEpAKMaeTcaA TakxKeE 
pe3ysbTaTaMH CJleLYIOulero OMbITa, B KOTOPOM 3arap Ha MWIOMax OblJI BbIsBaH HC% 
KYCCTBEHHBIM I1yTem. W610KH copta Posmapuu u AnToHOBKa uepes 3—4 mec! 
MOC€ CbeMa ObIIM MOMELICHbI B AHaSPOOHbIe YCIOBUA C TEM, UTOOb! BbISBaTb YCH} 
JI@HHe B HX TKAHAX aHAapOOHOrO AbixanuA. Uepes 7 WHeH Cofep»xkaHue alleTaib: 
lerufa B TKaHAX BOspocso c 0,32 no 0,96 mr- %, a AKTHBHOCTb aJIKOPOJIbAeruypa 
3bI YMeHbIUIMIaCcb C 51,2 no 11,5 *. Tem He MeHee, NOKa MWIO[bI HAXOJMJIMCh B a | 
SpOOHbIX YCJIOBHAX, OKpaCKa HX He MeHAJIaCb, TaK KaK B OTCYTCTBHE KHMCOpoNE 
He MOr MpolitH mpollecc OKHCJIeHHA YOUJIbHbIX BeulecTB. CTOHO TObKO OT 
KPbITb K MIOaM JOCTyN KuCOpoRa, KaK OHM OyYKBaJIbHO Yepes 2—3 yaca MpHs 
OOpesIH XapakTepHy!o WIA 3arapa Oypy1o oKpacky. B To Ke BpeMA B ONbiTax 
cO CBexKeyOpaHHbIMH MWIOJaMH, Kora AGJIOKUM OObINHO He MopaxkaslorTca 3arapoMy 
HaM He yJlaJlOCb BbIZBaTb NOOYpeHuA TKAaHeH 3a BPeMA 8-HEBHOPO BbIep2xKHBaHH 
MX B aHaspoOHbIxX ycioBuax. Bowee Toro, m0 aHHbIM [leHbenxKeka (1*), a | 
-CPO¥HOe BbILepKUBaHHe CBeKeYOPaHHbIX MIOAOB B aTMOC(pepe C BBICOKHM COjep 
2%KaHvem yrulekucoro raza (30—60%) cn_coOcTByeT MeHbLIeMy MopaxKeHHIo Ui 
3arapoM Mp nocwelyroulem xpaHeHuH. [IpwunHbl oTMeyeHHOrO BO3pacTaHH 
‘CBOHCTB YCTOHYMBOCTH AOJIOK K 3arapy OCTalOTCA MOKA HeH3BeECTHbIMH, B CBASI 
‘C YeM BO3HHKaeT HeEOOXOAMMOCTbh B IIpOBeeHHH aJIbHeHIWHX HCCeOBAaHH 


BcecolosHblit HayYYHO-HCCEOBATeIbCKHM MHCTHTYT Tlocrynuao 
KOHCe€PBHOHM HM OBOULECYLMIbHOM MIpOMbILIJIeHHOCTH NOS S 
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BHOXHMH# 


| Bb. A. PYBHH u A. B. MAXEEBA 

JIMAHHE HVOHY3UMPYIOWEN PAXMALMH HA XHMHYECKHH COCTAB 
. MUTOXOHIPHH 

(ITpedcmaeaeno axademukom A. H. Onapuneim 9 VI 1958) 


Panee npopeseHHble HaMM HCC/IeOBaHUA MOKasasM, YTO OOlyYeHHe KJYOHeH 
ipTopesA y-yYaMu paMoakTuBHoro Co®® oKasbiBaeT CHJIbHOe BOBjelicTBHe 
1 OKMCJIMTeIbHbIe (epMeHTsl, COCPpeAOTOUeHHbIC B MHTOXOHIIPHAX Tvla3KOB. 
PU 9TOM Pa3JIMYHbIe OKCHa3bl H3MCHAIOT CBOIO AKTHBHOCTb He TOJIbKO B pa3- 
YHOH CTeMeHH, HO H B MpOTHBOMOJIOXKHbIX HalpaBJICHHAX: AKTMBHOCTb ILHTO- 
JOMOKCHJLla3b] YBEJIMYMBAeTCH, TOrJa Kak NOJHPCHOOKCHLa3bI H MepOKCHasbl. — 
qeHbiuaetca. AKTHBHOCTb Tex »Ke CPePpMEHTOB B OOLUel BbITAXKKE M3 Pla3KOB 
MAKOTH, a TaK2K€ B MHTOXOHJPHAX, BbIJCJICHHbIX H3 KJICTOK MAKOTH, NOX 
\‘MAHHeM TOH Ke JO3bl Y-Jyyel OCTaBaslacb Oe3 H3MeHeHHA (*). 

Ha ocHoBaHuu STHX JaHHbIX MOKHO IIpeAMOJOXRUTb, YTO BbICOKAA YYBCTBH- 
[bHOCTb OKHCJIHTCJIbHbIX (eCPMeHTOB, COCpeOTOUCHHbIX B MHTOXOHAPHAX 
}A3KOB, OOYCJIOBJICHA BOSHHKAIOWLMMU NOX BJIMAHHeEM paualwv HapyWeHvAMH 
IPYKTYPHO-XHMHMYeCKOH IWesOCTHOCTH 9THX OpraHOHAOB. B sToH cBxA3H OBI 
DOBECHO H3YYCHHE XUMHYECKOFO COCTaBa MUTOXOHAPHH, BbIeJICHHbIX H3 TKa- 
‘HM OOJIYYeHHDIX HM HeOOyYeHHbIX KJIyOHeH. M3BecTHO, YTO MHTOXOHJPHH CO- 
OAT TaBHbIM OOpasoM H3 JIMMOMpOTeuAOB M HYKJIeonpoTenyJoB. BeKku, JMNM AbI, 
VKJICHHOBbI€ KHCJIOTbI CocTaBJIAIOT 92% Cyxoro BellleCTBa MHTOXOHApHH, U3 
{X Ha JlouIO JuNAOB NpHxoyutTcA 25—3%, MpH4eM TIpeCTaBJieHbl OHH B 
‘HOBHOM (poccbaruyamu (7). JIMmonpoTeugquble HW HYKJeOMpoTenHble CTpyKTYpbI 
‘paloT BaxKHYIO POJIb B (PePpMeCHTATHBHBIX HM COPOWHOHHbIX Mpolleccax. 
Pa6ota mpoposusach Ha KapTodese copta Jlopx, KkoTopbii oOjyuasca 
iiyuamu Co®®—yo30i 10000 r (900 r/muu). 10000 r —fosa, nonHocTbIO 
beKpamlaioulad mpopactanue KJyOHeH WM MOSTOMY MpelCTaBsIAOulad MHTepec 
‘A wpakTuyeckoro mpuMeHenuaA. KourpoubHbii uM OOuYYeHHbIM KapTodedb 
paHMJICA pH Temnepatype 1—3°C. MuroxonApuu BbieAMCcb MeTOLOM Lud- 


»peHtuasbHOro IeHTpHyrupoBaHuA Ha WeuTpudyre C OXJaxKeHHeEM MapKH 


SE np 15 000 g. Uncrora npenapaTa KOHTpOJIMpOBaaCb C MOMOLbIO (Paz0Bo- 
‘HTpacTHOrO MuKpockona. KpaxMaJlB HOJIy¥aeMbIxX MpelapaTax MMTOXOHpHH 
\IHOCTbIO OTCYTCTBOBAJ, TaK KaK OH OCaxkJlaJIcCod MpH MpeABapHTebHOM 
aTpudyrupoBanuu romorenata mpH 4000 g. 

Mbt ucceqopasin pasiuunbie ocpopuble (ppakuun, BbiyesenHble mo L[Heli- 
ipy (°), B TOM uNCe ocouMMHAbI U HYKJICHHOBbIC KHCJIOTHI. Mocdop onpese- 
wicn mo Bepen6momy u Ueliny (*) B Mogudukaunn Beiitb-Maaprep6e x 
ouua (°). OnpeseseHuA MpOBOAMIMCh TOTYAC xe NOCMe OOYYeHHA (B HosOpe), 
3aTem mocule JWIMTeIbHOrO XpaHeHHA KyOHeH (B alpevte). 

~Bra6a. 1 mpescraBseHbl JaHHble 10 U3MepeHHiO COAeprxKaHHA HYKJICHHOBBIX 
\cOT BO (ppaKIMsAX TVIa3KOB KOHTPOJIbHBIX WM OOJIYYCHHBIX KJIYOHEH. 
Cpa3y nocse o61y¥eHUs COepxKAaHHe HYKJICHHOBbIX KUCJIOT B MHTOXOHAPHAX 
LumKaercs NO CpaBHeHHIO C KOHTpOJIeM. OnpeevieHHA, MPOBeeHHbIe B alipeve, 
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Ta6Oauna 1 | 


Cogepxkanve HYKJCHHOBBIX KHCJOT HW PochosMNHACB BTwaskaxX KOHTECMb- 
HbIX H O6YYCHHBIX Ky6Hei Kaptcdensa (By P) 


Hos6pb Anpe Jb 


KOHTPOJIb 10 000 r KOHTpOJIb 10 000 r 


HykaAeuHOBBIe KHCAOTHE 


BpitaxkKa Ha 1 Yr ucxo_HOrO 
CbIp. Beca 50,0 Spey) 49,6 46,4 


MutToxongzpHH 


Ha 100 mr cbIp. Beca 32,4 24,1 39,2 41,4 
Hua 1 mr OO. a30Ta — — 43,1 SH), fi | 
Ha 1 1 cbIp. Beca ra3KoB_ |. 4,4 Bio 6,7 3,8 


PocpomunuA yl 


BuiraxkKa Ha 1 Pr ucxogHOrO | 
CbIp. Beca TS 2S ee 8,8 ' 


Mutoxouzpuu 
na 100 mr cpiIp. Beca 8,3 20,4 4,4 9,3 | 
Ha 1 mr oO. a3g0Ta _- — Gai 8,6 | 
Ha 1 Yr cbIp. Beca ra3KOB ibaa Ao) Oni 0,9 | 


NOKa3bIBaloT, YTO uepes 5 Mec. NOCHE OOyYeHHA STa pasHHa B SHAYMTebH 
Mepe cCrviaxkuBaeTca. Takoro pofla COOTHOIMeHHA HaOOJaIoTCA B TOM CJly4a 
eCJIH COJepxKaHve HYKJICHHOBbIX KUCJIOT B MHTOXOHAPHAX PaCCUMTbIBaTb — 
eMMHHWLY Beca HOO Ha CAMHULLY a30Ta MHTOXOHAPHH. OHaKO mpu npoBeseni 
pa6OoTb! MbI OOpaTHJIM BHHMAaHHe Ha TO, 4TO OOLIee KOMMYeCTBO (BEC) MHTOXOE 
PHH, KOTOpOe MOET ObITb BbIZeeHO H3 OAHOH M TOM 2Ke HaBECKH Tvla3KOB © 
JIYYeHHbIX MW HeOOJIyYeHHbIX KJIYOHEH, BeCbMa pa3uIMuHO. Kak mpaBuuo, 


Ty alOnm niece) 


Coyepxkanve HYKJICHHOBEIX KHCIOT WH docfomMNH7ZOB B MAKOTH KOHTPOUb- 
HbIX H OOYYeHHbIX KsyOHeH KapTodeua (B y P) 


Hyksennoeple Sochonunuyp 
KHCJIOTbI 
KOHT- KOHT- 
poral) Ue oan 10 000 r 
Buiraxka wa 1f ucxoy,Horo 
cbIp. BeCca 24,8 2208 3,8 4,3 
Muroxonypun 
Ha 100 mr cbIporo Beca 40,4 30,4 8,3 6,7 
Ha 1 r WCXOAH. CbiIporo Beca 
MAKOLM 2,6 2,6 0,9 0,5 


Ta3KOB OOJYYeCHHBIX KYyOHeH BbIeIseTcA B 1,5—2 pa3sa MeHBUIe MHTOXOE 
pHi, YeM pH TeX 2%Ke YCIOBHAX U3 KOHTPOJIbHbIX. Hanpumep, B anpene 
25 T riasKOB OOJYYeHHBIX KyOHel ObINO BbIeTeHO B CpeqHem 220 mr Mw 
XOHApuH, TOra Kak H3 KOHTPOJbHBIX pH Tex xe ycnoBuax 390 mr. Tos: 
My TIpH pacuete cofep2KaHHA HYKJICHHOBbIX KHCJIOT B MUTOXOHApuax ua | 
MCXOAHOFO ChIPOro Beca Tla3KOB pasHulla Mey KOHTPOJIbHbIMH U OO/IYYeHH 
MH KJIYOHAMH MB arpeme ocTaeTca BeCbMa 3HauNTeIbHOL. Heo6xoxumo oT) 
THTb, UTO H3MCHeHNA B COMepRKAaHWH HYKJICHHOBIX KHCJIOT MPOHCXOAAT B 
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BHOM 3a C¥eCT PHOOHYKJICHHOBOM KUCIIOTHI, STO OTHOCHTCA He TOJbKO K 
ITOXOHPHAM, Te Me30KCHpHOOHYKJIeHHOBaA KUCOTa OTCYTCTByeT, HO 

PpaBHOH Mepe H XK OOlleli BbITAKKe: KaK MOKa3aJIM UCCeAOBAHHA, Mpo- 
ACHHbIC B Halle MaOopaTopun, cosepxanne HK B ruiaskax K1yOnel Kap- 
ela NOX BAMAHMeM HOHM3Hpyiouleli pagquanun He meusertca (3), 

Kak BudHO u3 TAG. 1, Moce OOyYeHUA ComepxKaHHe PoctoruMuzOB BoOspac- 
eT, OCOOCHHO B MUTOXOHApuAx (Jo 245%). OuepusHoO, pu BO3selcTBuM HOHH- 
PyiouleH pamualuu OcaOseTcA cBA3b MeExKAY cbocounnMuyamMu u G6elKamyH, 
pesyIbTaTe yero KOMYeECTBO H3BJIeKaeMbIx (ocdounusoB yBelMuNBaeTCA. 
ASIMUHeE MO COfeprxKaHUlO CPocoMNHAOB MexXAY KOHTPOMbHbIMM uM OOWyUeH- 
IMM KJIYOHAMH He HCUesaeT MH MPH AAHTebHOM xpaHeHHH KapTodea. 

B wallmx ombirax Obi HCCeOBaHO Takxe BINAHHe OOYYeHHA Ha XHMH- 
CKUH COCTaB MHTOXOHJpHH, BbIJeAeMbIX H3 MAKOTH KJyOHel KapTodena. 
MpeqeeHuA MpPOBOAMINCb B HOAOpe, T. e. Cpa3y Mocle O6yyeHuaA KyOHel 
a6. 2). 

Ilonyyenuble JaHHble MOKa3bIBaloT, YTO COMepxKaHHe ocibosunHAOB Mu HY- 
ICHHOBbIX KMCJIOT B MAKOTH NO BJIMAHHeM OOJLYYCHHA 3aMeTHO He MeHseTCA. 
€ CKa3bIBaeTCA Tak2Ke OOJYUeCHHE Ha KOJIMYCCTBE MATOXOHAPuH, KOTOPOe MO*KeT 
ITb BbIJeIeHO H3 MAKOTH KJIyOHeH KapTodena. Takum o6pa30M, H3MeHeHHA, 
TOPble MbI HaOwNOAaIH B OeJIKOBO-JIMMOVAHO-HYKJIGCHHOBOM KOMIIeKCe MHTO- 
HAPHH la3KOB, B MHTOXOHAPHAX MAKOTH He HMeIOT MeCTA. 

OTH aHHble COriacyioTcaA C HalUMMM xe HAaGJIOAeCHHAMM, COPIaCHO KOTOPBIM 
‘THBHOCTb OKHCJINTCJIbHbIX (EPMEHTOB B MUTOXOHAPHAX MAKOTH NOM BJIMAHHeM 
WIYYCHHA HE H3MeHseTCH. 

_ Takum 06pa30m, pe3yJIbTaTbl, NOJYYeHHbIe B HACTOAULeH paOoTe, NOSBOMAIOT 
A3aTb M3MCHCHHA AKTHBHOCTH OKUCJINTeJIbHbIX (PepMeHTOB MOX BJIMAHHeM 
WIYYeHHA C HapyleHHeM CTPyKTYPHOH WesOCTHOCTH HM XMMMYeCKOrO CocTaBa 
ITOXOHApuit. 


Muctutyt Ovoxumun um. A. H. Baxa Ilocrynuo 
AkayemuH HayK CCCP 6 VI 1958 
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Jloxuann Akayemuu nayk CCCP 
1958. Tom 122, Ne 5 


BHOXHMh 


Axayemuk AH ApmCCP M. A. TEP-KAPATIETSAH 


OCOBEHHOCTH AMHHOKUCJIOTHOFO COCTABA JIPO)KOKEBDbIX 
OPFAHH3MOB TPH AIPOBHOM ACCHMMJIAWMH CUIKOK O3bI 
UW KCHJIOSbI 


MsmMeHene TOHKOM CTPyYKTYPb! 2XMBbIX KJICTOK B 3aBHCHMOCTH OT HCTOYHHK' 
MHTaHHA “SABJIAeTCA OMHUM 3 BaxKHeHUWIMX 3afay COBpeMeHHOH OHMOXHMH 

BpiacHeHuve 3sTOFO BoMpoca MpelcTaBIAeT OCOO0Ce 3HAYeHHE JIA WpOr*KKEBE 
opranu3mosB. B mocueqHne rosbl MOKa3aHO, YTO HEKOTOpPbIe PObl [porxKx* 
(Torulopsis, Candida u 2p.) xopowio ycBanBatoT B aSPOOHbIX YCJIOBHAX reKco! 
WJIM TI@HTO3bI B Ka¥eCTBe e€HHCTBCHHOrO HCTOYHHKA yrvieposa. | 

Panee HaMH OblWIO YCTAHOBJICHO, YTO M€X@HH3MbI PaSMHOXKEHHA [POrKAKeBE 
OpraHH3MOB MpH adpCOHOH aACCHMHJIAWMH TVNOKO3bI H KCHJIO3bI OTJIMUAaIOT 
PpAOM OKasaTesleli —CKOpPOCTbIO aACCHMMJIAWHH CyOCTpaTOB, KOJIHYeCTBE 
CHHTe3HpyeMOH OUOMACCHI, BbIAeJICHHOH YIICKHCJIOTbI WH MOrOWLaeMoro KUCH 
pola Ha eMHMLY )CBOeHHOrC cy6cTpata, CyMMapHbIM ypaBHeHHeM paculenen! 
cy6cTpaToB u yp. (}, ). | 

Hactosan pa6ota npecuielyer Weslb — yCTaHOBHTb, KAaKHe HMCHHO VY3Mer 
HHA MpOWCXOAAT B AMMHOKHCJIOTHOM COCTaBe J[PO2K2KEBbIX KJIETOK B Mporec 
adpOoOHOH aCCHMMJIAWHH PUOKO3bI WIM KCHJIC3bI B Ka¥eCTBe CAMHCTBeHHOFO if 
TOUHHKa yruiepoyqa. Bompoc sToT npescTaBJineT OMpeeieHHbIM MHTepec, 1 
CKOJIbKY JO HaCTOAMErO BPCMCHH HMEIOTCA BECbMa HeOCTATOUHbIe MpeACTaB.! 
HHA O BJIMAHHH MCTOUHHKOB YIvIepOAMCTOrO NHTaHHA, HW B YaCTHOCTH yrulepoa 
Ha CHHT€3 AMHHOKHCJIOT UH OeKOB Y Ppa3JIMYHbIX OpraHH3MoB. 

MeToauKa ucceneRoBaHHaA. B kayectTBe OObeKTa HCCIEIOBAaHi 
Obl H836paH wTamm K3-10 Candida pelliculosa. [lepeq KaxxQbIM ONbITOM OH OF 
macCHpOBaH Ha CHHTeTHYeCKOH arapoBok cpeye c 1% KCHMO30H, a 3aTeM Ha CH 
TeTHYCCKOH ONbITHOH 2KHAKOH cpeye c TuoKO30H un KCHIO30H. IlocneqH 
KYJIbTYpbl 3aCeBaJIMCb B BO3pacte 18—2Z4 yac. Ha COOTBETCTBEHHBIe OMBbITH! 
cpefbl B KOIMYeCTBe 8-++-2 mr cyxo maccbI Ha 100 ma cpegp. 

CuutetTnyeckasd cpea cojepxKasa B pacuere Ha | J: raHOKO3bI HM KCHUIO: 
(x. 4.) 10,0 r, (NH4),.SO, 3,15 r, KH2PO, 0,83 r, MgsO,:7H_O 1,00 r, Ca@ 
-6H_O 0,10 r, Zn504-7H_ O 265 7, FeSO,:7H_O 500 x, a Takxxe rops4eBOgHE 
9KCTpakT H3 | Fr comOAOBbIX pocTKoB. B WaHHOH cpese HaIM4YHe MHHUMAJIbHE 
KOJIMYeCTB OMOKATAJIH3aTOPOB (B YaCTHOCTH BATAMHHOB rpynnbl B) uv acnaparu 
MEHBOAMT K CHHTe3y [PO*K*KEBbIX KJIeTOK, COMep*Kallux He Oomee 6-+-U,2% 06m 
rO a30Ta OT aOCOJIOTHO Cyxoro BellecTBa, a HCTOUHHK yrsleposucTOrO nHTAaH 
He BJIMAe€T HA KOJIMYeCTBA HaKallIMBaeMOro B OuOMacce asoTa (°*). 

OnbiTbI MO BbIpalMBaHHIo MpoBoLMANcb B30—60 mu cpelb: B panee onuca 
HOH HaMH alimapaType, OOecneunBaloulel ONTHMAaJIbHYIO agpallMlo cpesbI Ty 
B30aJITbIBaHHH CO CKOpocTbio 100 KayaHHH B MuHyTy (?). 

I]pofommaKuTeibHOcTb onbiroB 9—12 yac. (qo uCTOULeHUA yrueBOAOB cpedt 
TemnepaTypa wHKyOauuH 34+1°C, pH 4—5. 

TlonyueHHad pow x*KepaaA Macca OTILeCHTpHPyroBbIBalach, TpexKpaTHO Mp 
MbIBaJlaCb XOJIOAHOK BOOM HW BO H30e%KaHHe AYTOMN3A BbICYIUMBalaCh Cpa3y 2 
npu 100°. Cyxaa macca (150—2CO mr) pasyenauacb Ha 2Be dpaxuun. I dpaki) 
nowyuasacbh NYTeCM 9KCTpPakWHu CYXUX ApoxAoKeH kunauuM 80% sTuJOBbIM CUP 
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‘OM B TeyeHHe 1 yaca c ruspomogysem (V cnupta /P npoxxeli), papubim 50. 
3 sty bpakumio mepexoguno B cpexnem 20—25% cyxux BemectB u 21-+2%. 
Ouero asora. II PpakuuA nomyyanacb Nocse cnupToBO! sKCTPaKUMA UM Tocue- 
lyroulero ruposnsa (20% conaHolt KucnoToi mpn 125° B teuenue 24 ac.) 
craTKa. IlocneqHAA OCBeTIANaCh MOCpeACTBOM MpONOMKUTEbHOFO WeATpHy- 
MpOBaHHA, a kucuOoTa 
MalAlach H3 Hee OL 
3aK YYMOM. 

AMMHOKHCIOTH O6eux 
ppakuwHH XapakTepH3oBa- 
IMCb Me€TOJOM pacmperle- 
IMTeIbHOH XpomaTorpa- 
bu Ha OyMare ofHOMep- 
ibIM HHCXOJAMMM croco- 
Jom. Ha 6ymary HaHocu- 
10Cb 10 5—12 y akcTpaxkta 
WIM THApomH3ata, cofep- 
KallMX paBHble KouMue- 
TBA = =aMHHOKHCJIOTHOTO 
i30Ta. Pacnpejemenue 
IPOBOAHOCb = YETHIPex- 
<paTHO, CMECbIO A-OyTAa- 
{OI — YKCYCHaA KUCJIO- 
fe—pora (4:1: 5). 

IIitHa mpoxaBJiavucb 
,2% pacTBOpOoM HHHrHd- 
WHa BCMeCH OyTaHOJI— 
soa (1: 1). Magentuduxka- 
(MA AMHHOKHCJIOT MpoBo- 
WJlaCb Kak MO IBeTy, Tak 
[MO pacnoujoxeHHIO MA- 
eH. 


AMUHOKUCAJOT- 
mel COCTaB CI4up- 
;OpacTBOpUuUMOH 
bpakuuu Apox- 
Kel. OKcMepHMeHTasb- Puc. 1. Xpomatorpammpl dbpakuuii Candida pelliculosa- 
bI€ Pe3yJIbTaTbl, MOJy- A — Ipaxunua, 5 — II q¢pakuna. a u 6 — cBuzetemn, 


@HHBIe Cc Wpork2KaMu BbI- (So APO2K2KU W3 IJIOKOSbI, 2 — APC2K2KH WY3 KCHJIO3bI. 
| ALLLEHHbIMH aa cpeylax é Homepa mateo cm. B Ta6m. | (qua A) up Tab. 2 (ana 5) 


\IKOKO3OH H C KCHJIO30H, 

(puBeyzenbl na pune. | A wu Bta6a. 1. [lonyy¥enHbie aHHbIe MOKa3bIBalOT Ha- 
mune B CNMpTOpacTBOpUuMOH dpakunH Apo xe Candida pelliculosa 12 co- 
MIMHEHHK, MpPOABJIA€MbIX HHHIHAPHHOM, KOTOpbie HeHTH*HULPOBaHbI Kak 
/MHHOKHCJIOTHI. 

| AMHHOKHCIOTHLIM CocTaB cnupTopacTBopHmMoH dpakuuu OOHapyKuBaeT 
LOCTOAHHbIe KOJIMYECTBEHHbIC H3MCHEHHA B 3aBHCHMOCTH OT HCTOUHHKAa Yrviepo- 


uctoro nuTanua. AprMHuH, rpymia BaJIMH + MeTHOHHH, rpynna acnaparMnopan 
uculoTa —TJIMWHH —CepHH HaxoOJATcA dakTHYeCKH B PaBHbIX KOJIMYeCTBAaX 
»o6oux cyuaax. B 2poxkxKax C PIOKO30H KOJINYeCTBAa PIKOTaMHHOBOH KHCJIOTHI, 
pouImHa, Ppyllibl JIeHiwHa H PeHuJIaaHHHa MOBbILMeHbI; THPOSHH, XOTA HM Ha- 
(OJMTCH B MaJIbIX KOJINYeCTBAX, MOCTOAHHO YMeHbUIeH. HanOoulee pesko u3- 
‘eHeHHe CHUPTOPAacTBOpUMON (pak MpPOABJAeTCA B NOBbILICHHH COepxaHHA 
NaHvHa HW AMMHOMACJIAHOM KHCJIOTHI (BEPOATHO Y) B pOxK2KaX, BbIPallleCHHbIX Ha 
cusiose. Hakouell, B 3KCTPakTe NMOCJeMHHX HHOra OOHAPyx*KeHbl CJleMbl WHC- 
Ha (HIM IHCTeHHa). 

MAMUHOKHCHIOTHHM cCocTaB-_oecTatTKka locie cnup- 
lOBOH 9KCTPaKUUNH ApORKXeH. OKCHEPHMeHTAaJIbHbIe PesyJIb- 
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Tao ni ia 4 


Ucxoguble KOMMUeCTBa J pou Kell, BEIPAMeHHEIX B cpeqax c roKo30H (195 mr) M Cc KCHI030 


(200 mr) 
Taouyagb maATHa, MM* 
ae L[seT natTHa Ry MupenTuguk ana powwow poowwoKu 
H3 PNLOKO3bI}H3 KCHJIO3! 
4 @MxyoseTOBblit 0,04 LluctunH/muctenH — Cuenbr 
2 x 0,08 | Jlusun 1) 430 150 
3 a Opts Apruini 160 170 
4 F 0,21 | Tpynma  acnaparnHopaa| 240 260 
KACJI.—rJIHIMH — CepHH 
S) A 0,30 | TmoramuHopad KKCJ. 160 130 
6 | JImmoppti ¢ pO3OBbIM OT- 0,38 | Ananun 410 500 
TCHKOM 
7 Kearniit 0,43 | Ilponun 60 30 
‘8 | MuomeToR. C KOPHUHEBBIM 0,48 | TuposuH 70 100 
OTTeHKOM 
9 | JIunoBbit c posoBbIM OT- 0,51 | AmunomaciaHaa  KHCJI. 200 300 | 
TCHKOM (y?) | 
10 | Jlunospiit 0,62 | Banun 120 140 
41 | Muonerorprit 0,76 | ®enusananHH (?) 100 80 
12 | JiuaoB. c cHHHM OTTCHKOM 0,78 | Tpynna smetmuna 200 150 


TATbI, MOMYYCHHbIe C THAPOMM3ATAMH ApOxKKeH, BbIPAMCHHLIX B Cpeax C TI 
‘KO30H WH KCHIO30H, IpuBezeHbI Ha puc. 1 B u B Tabu. 2. TonyuenHbre WaHnni 
MOKa3bIBaloT HaJIM4ve B TUAPOMUN3aTAaX OCTATKOB CIMPTOBOM SKCTpakWMu pow 
Keli He MeHee 14 coeqHHeHHM, MPpOABJIACMbIX HHHIHAPHHOM, M3 KOTOPHIX He 
THPUUMpOBaHbI 13 aMHHOKHCVIOT. 


Ta6muna 2 


‘OctTaTKH mocme cCMupTOBOi SKCTpaKIHH j{porxK Keli, BbIPAM\eHHBIX Ha cpeflaX C FvIOKO30 
(1443 mr) uc Kcus030% (147 mr) 


Ilnoujaab naTHa, MM 


pet l[BeT laTeH Ry MuxentTupuk anya TpoxwoKu ae. | 
HS PJlOKOSbI/HS KCHJIO3 
4 | ®vounerosprit 0,05 | Liuctun/uuctenu 125 115 
2 | ®uonerospiit * 0,09 Jlv3uH 65 70 
3 | TemxHo-cbuoueToBblit 0,14 | Pucrugqun 19 100 
4 | @uonerosplit Cc po3oBbIM 0,45 | Apruauy 215 220 
OTTCHKOM | 
5 | ®uoseTospiit 0,21 | [pynna acnaparuHopas 900 875 | 
KHCJI.— PIMQHH — cepHuu 
‘6 | Temuo-dvosetospii c nyp- 0,27 | He upentupuuup. 300 250 
IIYpHbIM OTTeHKOM 
7 | Muonerosptit 0,30 | Imoramunopas KuCu. 700 775 7 | 
8 | Jlusopprit 0,38 | Ananun 375 31om| 
9 Kearplit 0,43 Ipomun 175 475 
10 | ®uonerosprit 0,48 | Tuposuu 475 415, | 
“teil JIws0BbIt ¢ KOpHUHeBLIM 0,62 Basu + MeTHOHHH 500 450. | 
OTTCHKOM 
12 | Temno-buosneTospit 0,71 | He ugzenruduunp. 150 150 
3 | Ouonerosptit * 0,74 | MenunanaHuH 110 130 
14 | JIusoB. c cHHuM OTTeHKOM 0,80 | lpynna metiiuna ie gO 650 
*Uepes 3—4 THA CTaHOBHTCH 2KeVITBIM. 


Bce aMMHOKUCIOTE aHHOH (pakHn HaXxOMATCA (pakTHYeCKH B PaBHEX K 
muyecTBax B THApouMsaTax MpoxxKel, BbIPAMeHHbIX Ha Cpefax C ryyoKOgO! 
‘WIM KCHJIO3ON. 
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| IIpopegennpie ucceqoBpanua Mo3BomAOT CelaTb CIEQYIOUMe BbIBOJDI. 
hi Buomacca Apowxxel Candida pelliculosa, BpipamjeHHpix Ha cpeqax KaK 
TUIFOKO30H, Tak H C KCHJIO30H, COMepxKaT MaJIbIe KOMMUCCTBA JH3HHa, PHCTHIH- 
a, THpO3MHa, WMCTHHa (MH WucTeuHa) HM MpomHHa. OrcyrcrBue Tpuntoana, a 
WKKE MaJIBIC KOMMYeCTBA WHCTHHA MOryT ObITh MpHNMCaHbI MmpHmMensemMomy 
eToy KMCOTHOTO Truyposumusa. 

OcHoBaHas MaCCa AMMHOKUCIIOT [pox xeli COCTOHT H3 PIIOTaMMHOBOL KUCHOTE, 
YyNMbl aciaparHHOBOH KUCJIOTb! —CepuHa -——TVIMUMHa, alana, rpynnpl 
WIMHa — M€THOHMHA (B OCHOBHOM BaJlMH), rpymmbl etiuunos. Aprunun u dexus- 
MaHHH HaXOJATCA B CpeHHX KOJIMUeCTBAX. 

2. AMMHOKHCIOTHI TporwKxKell pasqerenbl Ha [Be OCHOBHBIe :paKUHH. 

AMMHOKHCJIOTEI CHupTopacTBopuMolt (ppakuuu B uuce 12, pacnperemsio- 
MeCA MeTOJOM XpoMaTorpaduu Ha Oymare 6e3 JONONHUTeMbHOM OOpaboTKH 
<CTpaKTOB, BePpOXATHO, HaXOJATCA B MpOToOMa3smMe B CBOOOJHOM COCTOSHHH. 

AMHHOKHCJIOTHI OCTaTKa MOce CIMpTOBOH SKCTpaKUMH B uuee 14, ocBOGo- 
AawulMecaA MOCIE MpPOAOMKUTeIbHOrO THApPONH3a, BXOJAT B COCTaB MaKpo- 
OJICKYJI KJIETKH. 

B coctaBe CBOOOJHbIX AMHHOKHCJIOT, CyMMa KOTOPBIX He mMpesBbiluaet 20% 

OWIHYECTBA AMHMHOKUHCJIOT, B3ATHIX B WeJIOM, BXOJAT B OCHOBHOM (He MeHee 90 %) 
NaHHH, AMMHOMAC/IAHAA KUuCOTAa (Y?), APIMHHH, POTaMMHOBad HM acnapruuo- 
4A KMCJIOTHI, JIM3HH W rpynna weiyuna. B sto (pakWuH MpUCyTCTBYIOT B BeCbMa 
aJIbIX KOJIMYCCTBaX Ppylla BasiMHa — MeTHOHHHA, THPO3HH, MpOJIHH u cbeHMI- 
naHHu. IlucTHH HHOrya BCTpeyaeTCA B SKCTPAaKTAaX V3 pox Keli, NOMYUeHHbIX 
-epeje c KcHu0301. 
CopeplleHHO HHYIO KapTHHY MpeACTaBJIAeT AMHMHOKHCJIOTHEIM CocTaB MaKpo- 
oleKyJI, THe MpeoOlasaior riroTaMMHOBadA KuCIOTa, Ppyiia acnaparMHoBor 
CJIOTbl —cepuHa —rviMiuHa, rpynmma BasiwHa —MeTHOHHHA, aJlaHvH, Jeli- 
MH M apruHHH. B sto (pakKUWMH MpHCyTCTBYIOT B MaJIbIX KOJIHYeCTBAX JIM3HH, 
ACTUMH, THPO3HH, (eHHMaIaHHH, MpOJIMH, WHCTHH (HM WHCTeHH) UM BCerga OT- 
yTCTByeT AMHHOMACJIAHaA KUCJIOTA. 

3. O6HapyxeHa OMmpeseeHHad 3aKOHOMePHOCTbh H3MeCHCHHA AMHHOKHCJIOT- 

Oro cocTaBa pox KeBOH KJICETKH B 3ABHCHMOCTH OT HCTOUHHKOB YrvlepoucToro 
ATaHHA Cpeyipl. 
- AMMHOKHCJIOTHbIM COCTaB CIMTOpaCTBOpHMOH (hpakWMH ABJIAeTCA HanOoulee 
aOWJIbHbIM, MOCKOJIbKY B J[pOx2KaX, BbIPalleHHbIX B Cpesle C KCHJIO30H, KOJIH- 
eCTBa AMMHOMACJIAHOM KHCJIOTHI, allaHHwHa HW B HeEKOTOPOH CTeleHH aprHHHuHa 
OCTOAHHO MOBBILMeHbI. AMMHOKHCJIOTHBIN COCTaB MaKpOMOJIeKyJI HMeeT OovIee 
CTOHUMBbIM XapakTep, MOCKOJIbKY IIpH YCBOCHHH ApoOxK*KaMu PMOKO3bI WIM KCH- 
O3bI Ka¥eCTBCHHbIe H3MCHEHHA B HEM (haKTHYeCCKH HE MPOHCXOJAT. 

Takum O6pa3oM, onpefeeHHO NoWexKHT HepecMOTpy OOUleMpHHATOe MHe- 
ve (> >), UTO MIpH HawMuMN AOCTATOUHOFO KOJMYECTBA ASOTUCTOH NUM aMHHO- 
MCJIOTHBIH COCTaB [pox «Kell MaJIO 3aBHCHT OT MpHpOAbl MATATebHOHM Cpeybl. 


VMuctutyt *xHBOTHOBOJCTBA H BeTepHHapuH Ilocrynuao 
MunuctepctBa cembcKoro xo3siictBa ApmMCCP 2 VI 1958 
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XHMHYECKAA TEXHOJIOIH! 


yj. A. OMWWTEMH, H. M. TKAYUEHKO, M. A. MHHHOBYY 
wu H. B. JOBPOBOJIBCKAA 


JABYXCTYNEHYATbIN KATAJIN3ATOP OKMCJIEHHS AMMHAKA 


(ITpedcmaeaeno axademuxom C. H. Boaodxoeurem 9 VI 1958) 


Katau3aTopbl peaKUMH OKHCJIEHHA aMMHaKa B OKHCb a30Ta MOXKHO pai 
JIe@MTb TO HX XHMMYCCKOMY COCTaBYy Ha IvlaTHHOBble HW HelviaTHHOBble. K mu 
THHOBbIM KaTaIM3aTOpaM OTHOCATCA WwiaTHHa HM ee CMVaBbl C APYrHMH MeTAaJIJI 
MM [aTHHOBOH FpynMbl (MaTHHOMAbI), K HelJIAaTHHOBbIM — OKHCJIbI 2KeJ1e3} 
KOOasIbTa, XPOMA HM Apyrux MeTavJi0oB. B MpoMbILJIeHHOCTH MpHMeHAIOT nowy 
HCKJIOUMTEIbHO WWIaTHHOWHbIe KaTaJIM3aTOpbl, HECMOTPA Ha TO, 4TO OHH 3H 
YHTeJIbHO MeHee JOCTYNHbI H NOPOKe HeMIATHHOBbIX HU, KpOMe TOO, UX Oe3BO 
BPaTHbl€ MOTEPH COCTABJIAIOT IIpH OKHCJICEHHH AMMHaKa M10), aTMOC(ePHbIM JaBii 
uuem 50—60 mr, a IPH OKUCJICHHH MO NOBDILeHHbIM JaBeHHem 170—190 x 
na 1 Tt 100%-i% ag0THOM KUCJOTHI. 

Haw6ouee BaxKHbIMH INpeHMYLICCTBAMH IWIaTHHOHAHbIX KaTau3aTopG 
ABJIAIOTCA HX CTAOWJIbHOCTbh H BO3MOXHOCTb NOJYYCHUA BbICOKOH CTeneHH Tp 
BpalleHHH AMMMAaKa B OKHCb a3g0Ta. Ha 9THX KaTasu3aTOpaxX MOXKHO MoOWyya 
BbIXOL OKHCH a30Ta B mpefetax 97—98%, tpakTuyeckH He H3MeHAIOWIME 
B TeyeHHe BCerO CpOKa UX CJIYKObI, KOTOPbI 3aBUCHT JIMIb OT CTeEMCHH MeXak 
yeCKOrO paspylleHua KaTasusaTopa. [IpaByla, HEKOTOpble HeMJIaTHHOBbIe KaTaJ 
341CPbI B HaYaJIbHbIM NepHOM UX paOOTbl NOSBOMAIOT JOCTHTHYTb TOTO 3Ke BbIXO) 
OKHCH a30Ta, YTO H MWIaTHHOBbIe, OHAKO yxxKe uepe3 2—3 Hee BbIXO CHI 
waetca Ha 10% nu Oonee. pu KaTanwTwuecKkoM OKHCJIeHHM aMMMaKa Hapaz 
C OKHCbIO a30Ta OOpasyloTCA M Apyrve MpoOyKTbl — MOJeKYJAPHbIA a3o’ 
MHOra 3aKHCb a3ora: 


4NHg -+ 502 = 4NO + 6H,0, 
4NHsg + 40, = 2N,0 + 6H,0, 
4NHsg + 302 = 2Nz + 6H,0. 


B orcyrcTBue KaTaIM3aTopa aMMMak CropaeT JO a30Ta, KaTaJIM3aTOPbl Ke yCK 
pHIOT peakIHu, BefyuiMe K OOpas0BaHHIO OKHCNOB a30Ta. Takum o6pa3or 
Kak IJIaTHHOWAHbIe, TAK HM HEKOTOPbIe HeMIaTHHOBbIC KaTaJIH3aTOPbI OGvalaK 
BbICOKOH H30HpaTebHOH CmocoOHocTbi0. BosHuKkaeT Borpoc 06 ycOBHAX, Mf 
KOTOPbIX BbICOKaA H3OMPaTeIbHOCTb HeMIaTHHOBDIX KaTaJIH3aTOPOB COXxpal 
JaCb Obl H€HM3MeCHHOH B TeyeHHe CpOKa, YOBJIETBOPAIOW[erO MPOMBILWIeHHb 
TpeOoBaHHaM. 

Mobi u3y4aJIM OKHCJIeHHe AMMHaKa B OKHCb a30Ta IPH yuacTHH psxa Her 
THHOBbIX KaTaJIM3aTOPOB, OCHOBOH KOTOPbIX ObWIH OKHCb 2Kelle3a H OKUCI 
Apyrux merasop (’). Ucceqopanus npoBosuuch MepBoHauabHO B yKpy 
HEHHOH JlaOopaTopHo ycraHoBKe. KonTakTHblit almapaT Obl CKOHCTpyup 
BaH N10 THMY OObIYHO IIPHMeHAeMOFO B MIPOMbIWICHHOCTH —u3 JIByX KOHYCO 
oOpalmeHHbIx Apyr K Apyry ocwoBanuamu. Mexyy uMsMHApwuecko yacro! 
KOTOPOH 3aKaHYHBaJlaCb BEPXHAA YaCTb alMapaTa, H OCHOBaHHeM HUKHerO K 
HyCa 3aKpellJIAJlaCb KOP3HHa C HEMJaTHHOBLIM KaTaJIM3aTOpOM; BBbICOTAa CVI 
nocnequero Opwia 50—60 wm. AmMMuMayHo-BosqyWHaA CMeCh npomycKavlach 4 
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.€3 KaTaIM3aTOp cBepxy BHH3. [IpeqBapurebHbI pa3sorpeB KaTaJIH3aTOpOB 
ICYULECTBIIAJICA BOWOpoOAHOH roperKol. YcraHopka paOotasa nepnogqnueckn. 
da pxjle HellaTHHOBLIX KaTalM3aTOpOB MoOyyaca BBICOKMM BbIXOL OKHCH 
I30Ta, KOTOPbIH, OHakO, NOCTeMeHHO NOHHMxKaJICA MH Naqan Huxe 90%. Tipu 
‘TOM ObWIO OOHApyxKeHO, YTO NO Mepe MaeHHA aKTMBHOCTH KaTamM3aTOpa Tpe- 
pOBaJIOCh BCe OOvIbillee BPeMA LIA ero MpesBapuTebHOrO pasorpeBanua. B To 
3peMA KaK JIA NyCKa B XOX CBexKeFO KaTaH3aTOpa LOCTATOUHO OblIO pas0rpeTb 
SOJOPOMHBIM IJIaMeHeEM HeOOJIbLIOM yYaCTOK ero MOBEPXHOCTH, B LaJIbHeHWeM 
peOoBalOCh AWIHTebHO pasOrpeBaTb MOYTH BCIO Maccy KaTaJIMsaTOpa, a uepes 
I€KOTOPbIH MpOMexYTOK BPeCMeHH MYCK YCTaHOBKH CTaHOBHJICA H€BO3MO2KHBIM. 
(orza OblIo pelieHO MOMeCTHTb Meped HeMMaTHHOBbIM KaTamusaTOpOM CTaH\apT- 
1ylO MlJlaTHHOBY10 CeTKY C TeM, UTOObI Ha HEMMATHHOBbIN KaTaJIM3aTOp Nocrynasla 
MKe WaCTHYHO TpopearupoBaBlian cMecb. PaccTosaHue MexKAY CeTKO Hu Herua- 
‘MHOBDIM KaTaJIM3aTOPOM KOIeOasl0cb B mpezemtax 30 —50 mM. Otum myteM saTpyI- 
ieHHA C pa3O0rpeBOM HEeMIaTHHOBOTO KaTasu3aTopa ObluiM ycTpaHeHbl. Uepe3s 
“MOTPOBOE CTEKJIO MOXKHO ObIO HaOJIOLaTb, YTO HEMVIATHHOBbIM KaTasMsaTop, 
daHee TpyAHO pasxKuraBlniica, ObICTpO HauMHaJ «pa6oTaTb» Np HanpaBJeHHH 
fepes Hero rasOBOH CMeCH, MpolWewwelH MmpeqBapHTembHO yepes OFHY maTHu- 
IOUJHY!IO CeTKYy. 

OHOBPeMEHHO ObIIO YCTaHOBJI€HO, YTO BbIXO OKHCH a30Ta moce Hena- 
PMHOBOFO KaTaJIH3aTOpa BHOBb MOJbIMaJICA AO NepBOHAaYabHOrO, T. e. FO 98%, 
1B JlaJIbHeHWIeM OCTaBaJICA Ha MOCTOAHHOM YPOBHe, He MpOABJIAA TeHJeCHIMH 
NOHM2KeCHHIO B TeCYCHHE JWIMTCJIbHOrO BPeMeHH: MPH MpOuHX OMNTHMAJIbHbIX 
yCJIOBHAX HEMJIATHHOBbIM KaTaM3aTOp mpuoOpetad cTaOvbHOCTb. Oxucenue 
MMHaka Ha TpeX MWIaTHHOMJHbIX Ce€TKAaX WWIO TakxKe C BbIXOJOM OKOIO 98%, 
ia OJHOH we CeTKe —C BbIXOJOM OKOIO 85%. Takum o6pa3om, OblvIo OGHapy- 
KeHO, 4TO HeMJIATHHOBMIM KaTaJIM3aTOp CMOCOOeH B3ATb Ha CeCOA 3aBepllaloLllylo 
aCTb Mpolecca OKHCJIeHHA AMMHaKa B OKHCb a30Ta, KOra KOHILeHTpalun 
MMHaka B CM€CH HeOOJIbIIaH H 3HAYHTeIbHaA YaCTb eFO ye OKHCJMIACh. 
CTaslO SCHO, YTO TafeHHe aKTHBHOCTH H MU30HpaTeIbHOCTH HelJIaTHHOBOrO 
<aTaIH3aTOpa CBA3AHO C H3MeCHEHHeEM eFfo JOOOBOrO CJIOA, COompHuKacalo- 
erocH cO cBexKelH AaMMMAaYHOBO3YWIHOH cMmecbIo. B 9aToM culoe peakiHa 
1a CB@XKeEM KAaTaIH3aTOpe MpOTeKaeT OUeHb OBICTPO, BbIAeAeTCA Tpoma/- 
{O€ KOJIMYECTBO Tella HU, KpoMe Toro, OOOBOH COM KaTaM3aTOpa MO]- 
epraeTca elCTBHIO AJOB (MpHMecei, MOCTOAHHO cOjlepKalllMxXcsH B aMMH- 
YHO-BO3YIUHOH cMmecH), YTO HM MpMBOAMT K ero JeakTuBaluH. [Ipu pByx- 
‘TYM€HYATOM 2Ke METOe OKHCICHHA AMMHAKA CKOPOCTb OKHCJICHHA Ha HelWlaTH- 
4OBOM UaCTH KaTaJIM3aTOPa OTHOCHTEJIbHO MaJla BCJI€CTBHe NOHHKCHHOH KOHI[eCH= 
’palluH aMMHaKa B CMe€CH, KOJIMYECTBO BbILeAIOWIErOCA Tella He3HaYHTebHO 
1 UaCTb AXOB OOCSBPEXKUBAeTCA Ha MaTHHe. OSHAYeHHOe ABJICHHE ObLWIO HCIOJIb- 
30BaHO HaMH JIA paspaOOTKH MpOMbILMVJIeCHHOMO JBYXCTyleHyaTOrO KaTasu3aTopa 
IKUCICHHA AMMVAKAa, a TaK2Ke WIA OCBELCHHA HEKOTOPbIX TeOPeTHYCCKHX BO- 
TPOCOB. 

JlanbHeliime MCCeqOBaHvA MPOBOLWJIMCb HaMH KaK Ha JlaOOpaTOpHbIxX MO- 
[@JIbHbIX YCTaHOBKax (paOoTaBlIMx Ha YHCTOH aMMMa¥HO-BOSAYWIHOH CMechH), 
raK M Ha MOJIYMpOMbILWJIeHHOM alimapaTe C AHaMeTpoM ceTKH OKO0 300 MM, Ha 
MITHO-IIPOMbILWICHHOM amlapate c Quamerpamu 2,04 u 2,8 M H, HakoHell, Ha 
IPOMbIMJICHHBIX anmapatax. Ilonyuenuble pesy/IbTaTbl NOATBepAMM MepBoHa- 
{aJIbHbIe€ BbIBOJbI. Bpwio TakxKe YCTAHOBJICHO, YTO ONTHMAJIbHbIe YCOBMA WIA 
YKUCJICHHA AMMMaKa Ha JIBYXCTYNe€HYATOM KaTaIM3aTOpe, COCTOALLEM H3 OHO 
SeTKH (lepBan CTYMeHb) M COA HeMIAaTHHOBOFO KaTasMsaTopa (BTOpas CTymeHb), 
SYULCCTBEHHO He OTJMYAIOTCA OT TeX, KOTOPble MPHHATHI B MPOMbILLJICHHOCTH 
[JIA MWaTHHOHAHOFO TpexCJIOHHOrO KaTaJIMsaTOpa B YCTaHOBKax, paboralomux 
IpH aTmoctepHoM jaBeHHH (KOHLeHTpalua ammuaka 10,5—11,2 %, OTHOLe- 
ie OObeMHBIX KOHWeHTpauuli KucOpoya Mu aMMMaKa OKOWIO 1,7—1,8; 2xemaTedb- 
10 OGoralleHHe BO3Lyxa KUCMOpOFOM Wo 23—24% Oz, TemnepaTypa Ha KaTaJu- 
;arope oKos0 800°). IIpu stax ycuOBUAX H OYMCTKE FasoB OT MpuMeceH, Tpedye- 
fol TIpH paOoTe Ha MiaTHHOWAHIX KaTaM3aTOpax, BbIXOJ OKMCH a30Ta Ha 
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| 
ByXCTYHeHYaTOM KaTamusaTope Jocruraer 97 —98% MH He MpOABMAeT TECHIE 
UHH K MajeHHIO, CCIM MIaTHHOHAHYy!O CeTKY CBOCBPeCMeHHO (IpHOM3HTedIb 
yepes IleCTb MecalleB) pereHepHpoBaTh AIA YaleHuA 3arpAsHeHHH. Cp 
}KH3HH HelMvlaTHHOBOrO KaTaIH3aTOpa NWOKa He YCTaHOBJIeH, HO OH IIpeBBIC 
Q JIeT. ? | 
BbWIM MpOBeeHb! OMbITI C WebIO BLIACHCHHA POJIM MJIaTHHOBOW HM HelJaTE 
HOBOH uacTeH KaTamu3aTopa. J,ia 9TOrO OMpeeJIAJIHCb «CTeNMC€Hb KOHTAKTE 
poBaHHA», COdepxKaHve aMMMaKa B rase NOCe MepBOH CTYMeHH KaTaJIM3aTOpe 
oouuii BLIXOL OKHCH a30Ta NOCe BTOpOH cTyMeHH HT. 1. SaTeM BLIYHCIAIHC 
JICHCTBUTCJIDHbIC BLIXOa OKHCH A30TA H a30Ta TOCIe NepBOK CTYMeHH H KOJMUECS 
BCHHO OICHHBaaCb pOJIb BTOPOl cTyMeHH. OMNbITb! MPOBOAMIHCh MpH pa3JH* 
HbIX Harpy3kKaxX aMMMakKa Ha KaTaJIM3aTOp — BapbMpOBaJIMCb CKOPOCTH IIpOT} 
CKaHHA AMMMAYHO-BO3YUIHOH CMeCH H TIpHMeHAJIMCb, KPOMe CTaHapTHbIxX MWlé 
THHOWJHbIX CeTOK C YHCIOM MeTetb 1024 Ha | cm? Hn «aKTHBHOH» NOBepXHOCTS 
1,8 m? ua 1 m? nuiomjagqu, cerKH pexKoro muereHua c 576 netaamu Ha | CM 
nopepxHoctbio 1,35 mM? Ha | mM? nuomaqu uc 400 meriaMu. 


| 


Ta6aunma 1 


Xo peakUWH Ha J{ByXCTYII€H¥aTOM KaTaJIM3aTOpe B 3aBHCHMOCTH 
OT HallpA2KCHHOCTH KaTaJIH3aTOpa 


pce B NO Cc NH Buixon NO ua | 
KaTasusaTopa bIXOL Ha| Conepx. 5 
(kr NH, na 4 Mm? tf mocsie 4-H OoulHi BEIXON | 2-4 crynenu — 
B CyTKH — B Tepe- “HM CTYMCHH | crynenn (B % NO (8 %) Mo pasHocTH 
cueTe Ha 3 cTaH. (%) K HcxOHOMy) (%) 


ceTKH) 


IlepBpaa cTyneHb—cTaHAapTHaad ceTKa 


485 92,9 5,7 98,8 5,9 
680 88,5 9,7 97,9 9,4 
900 85,2 12,7 97,7 12,5 
1080 81,8 16,4 97,9 16,4 
1270 76,5 19.9 96,6 20,1 


Tleppana cTyneHb—ceTKa pexkKoro nueTeHHaA 


490 90,2 8,4 98,8 8,6 
680 82,4 14,9 97,5 15,4 
920 78,2 18,5 96,8 18,6 
1175 71,4 25,3 96,6 25,5 


B ra6r. | npuBexenbl pesybTaTbl OXHOM M3 CepHii OMbITOB, MpOBeeHHbI 
¢O CTaHJapTHOK CeTKOH M C CeTKOM peKOrO MWIeTeHHA TIP pa3sJIMUHBIX Harpy: 
kax. B mepBom cCTOJIOLe MOMeLeHbI JaHHbIe O «HAalpAKCHHOCTHY KaTaJIH3aTOP 
(4HCJIO KT AMMMaKa, OKHCIAeMOrO B TeyeHHe CyTOK Ha | M? «aKTHBHOL» noBep? 
HOCTH KaTaJIM3aTOpa; WIA CpaBHHMOCTH C OOBIMHbIM TPeXCJIOHHbIM IJIaTHHOH; 
HbIM KaTaJIM3aTOPOM HalipAH2KCHHOCTb OTHECeHAa K TPeM CeTKaM). 

IIpu anasuse mpHBeyenHbix B Ta6. | aHHbIX HeOOXOMMO YUHTHIBATb, 41 
TOUHOCTH OMpeeeHHA BbIXOa OKHCH a3g0Ta He MpeBbiuaeT -+0,5%. Conocral 
Jif BbIXOJ OKHCH a30Ta Ha BTOPOH CTYNeHH C COepxKaHHeM aMMUMaKa B CMeC 
NOCe Me€pBOH CTYNeHH, OMpeesAIOULMM MAKCHMaJIbHO BO3MOXKHBIM BbIXON, M 
BUIMM, 4TO OHH COBMalaloT B pesesax TOWHOCTH aHaJIMTHYeCKHX MeTOJIMI 
MoxkKHO, CJleOBaTeJIbHO, CUHTATb, YTO MPM BCeX HCMbITAHHBIX Harpy3kax aMMua 
MpOWeMUAMH Yepes NepBylO CTYMe€Hb, MOJHOCTbIO OKHCJIAeTCA JO OKHCH a301 
Ya BTOpOH CTyneHu. OOpasopanue as0Ta MpOMCXOAHT Ha MepBol CTyMeHM KAT 
AAM3aTOpa, UTO HW OMpeeIHeT KOHECYHbIN OOM BbIXOJ, OKHCH a30Ta. M3 9Tux » 
AaHHbIX BHAHO, YTO Ha BTOPOH CTYNeHH MpaKTHYeCKH MOMHOCTbhIO OKUCAAeTt 
JO OKHCH a30Ta Ooslee 25% Beero aMMHaKa, COMepxKalljeroca B HCXOAHOL CMeCc 
HcceqoBaHus C MIpHMeHeHHeM CeTOK Goslee pelKOrO MWIeTeHHA NOSBOMAT ycT 
HOBUTb BepXHHH Mpefed colepxaHHA aMMHaKa, MpH KOTOPOM HemvaTHHOBE 
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es ele OyeT COXPaHATb CBOIO BBICOKYI0 H3OHPaTe/bHOCTh H CTaOHJIb- 

Baio H3YYCHO BJIMAHHE JOB B 3aBHCMMOCTH OT BpeMeHM UX JelCTBUA MpH 
lOCTOAHHOH KOHICHTpallHH Aa HW MPH pasJiMyHO KOHWeHTpanuu ux. IIpu 
(CCCMOBAHHM ABJICHHA OTPaBJIeHMA KaTaIM3aTOpa CEPHHCTbIM Fa30M TOJIYYeHb! 
JENYIOUNME PES YJIbTATHI: BbIXO OKMCH a30Ta IPH paOoTe Ha YNCTOM ra3e COCTAaB- 
AT 98,3%, nloce pa6orbi B Teyenue 23 yac. c ra3oM, K KOTOPOMY IIpHMeLUHBa- 
OCb OlpeeeHHOe KOJIMYECTBO AByOKHCH cepbl, 97,2%, nmocie 55 4ac. 95,5%. 
Tox ACHCTBHEM sa BbIXO], NOCTeneHHO Natal. Hou np oTpaBseHuu BeCb aMMH- 
K, MpoOwleqWMi Yepes MepBylo CTYNeHb, OKHCIAJICA Ha BTOPOli CTYMeHH B OKHCb 
Sota. C noBbillieHueM KOHIeHTpaluH SO, BEIXO OKHCH asoTa Maan cule- 
yioulHM OOpasom: mpu 4 mr aya Ha | mM? Ha 1% no cpaBHenuio c UNCTHIM ra3oM, 
pu 9,1 mr/m? —ua 3%. Ho MIpH BC€X KOHI[CHTPalUAX AJ, BbISbIBAJ! YCKOpeHHe 
KUCJICHHA AMMMaKA JO as0Ta Ha TMepBOi CTYMeHH, BTOpas 2Ke CTYMeHb MpakTH- 
@CKM NOJIHOCTbIO OKHCJIAJIa AMMMAK B OKHCb agora. 

B MpOMbIWIeHHBIX yCJIOBHAX BbIXOL OKHCH a30Ta Ha JIOOOM KaTasu3aTope 
OeONeTCA, B UACTHOCTH, B CBASH C M3MCHEHHEM KOHIeEHTPallMH AJOB, He BCer- 
4 MOCTaTOUHO ylaJIAeMbIX B OUHCTHBIX ycTpolicrBax. OnbiTbl MoKa3aJu, TO 
a3HOCTb OOUlero BbIXOJa HM BbIXOMa NOCMe NepBo cryMeHH OCTaeTCA pH BCeX 
‘OeOaHHAX pPerxKuMa paOOTb! MpakTMYeCKH MOCTOAHHOM, T. e. BTOpad CTYMeHb 
/PH BO3MOXHbIX B YCJIOBMAX MPOH3BOACTBA BJIMAIOW[MX Ha XO peaKIMMH U3Me- 
fCHHAX POXKHMA OKHCJIAeT BeCb NOMaaloWlHH Ha BTOpy!o CTYMe€Hb aMMHaK B 
IKHCb a30Ta. 
| IIpa npompmiiexHom ucnomb30BaHMH ABYXCTYNeHYaTOrO OKHCJIeCHHA aMMua~ 
'4 ObWIM CIy4aH Mavens BbIXOJa OKUCH a3s0Ta Ha 1—2% BcmeNCTBHe yBeEIMUeHHA 
}ACCTOAHHA Mey CeETKOH HM HeMaTHHOBLIM KaTaIM3aTOpOM MIpu AecbopMalluu 
aTasIM3aTOPHOH KOp3HHbI. YcTpaHeHue 3TOFO HeAOCTATKa HEMEWICHHO MpHBOIH- 
0 K MOBbIMeCHHIO BbIXOJa JO HOPMaJIbHOrO. 
| lautebHoe MpOMbILWIeHHOe HCMbITanHe MOKasaJio, YTO pH MpHMeHeHHE 
|BYXCTyNeHuaTOrO KaTaH3aTOpa BbIXOJ OKHCH a30Ta He OTMMYAeTCH OT JOCTH- 


ACTCA IPH 3aMe€He MWIaTHHONAHOTO KaTasIM3aTOpa Ha J[BYXCTyMeHyaTHI KaTa- 
lHZaTOp, a BJIOXKCHHA parOleHHb!IX MeTaJWIOB yMeHblwaioTcA. MakcuMaJibHble 
loTepu He npeBbiwasn 40 mr/t. [lorepw ceroK peqkoro mlereHus B BYXCTYIICH- 
ATOM KaTaJIM3aTOpe COCTAaBIAJIM B CpeqHeM 31 mr/T, T. €. Obi 3HAYHTEJIbHO HUKE 
fOyuaembIxX TIpH paOoTe Ha Tpex MWwIaTHHOMHbIX CceTKax. Takum OOpasom, Npi 


\lorepH HelmmaTHHOBOTO KaTasIM3aTOpa Ip 9TOM He3Ha4HTeJIbHEL. 

| Us padorpi clenyer, YTO HekKOTOpble HelaTHHOBbIe KaTaJIH3aTOPbI MO cBoel 
i3OMpaTebHOCTH PaBHOIeHHbl WiaTHHOMAHbIM KaTaJM3aTOpaM HM OOlafaloT BbI- 
(KOH CTAaOHJIbHOCTbIO MPH YCJIOBUH MpeABapHTebHOFO OKUCJICHHA YaCTH aMMH- 
p a Ha [WlaTHHOHAHOM KaTausaTope. Bo3mMoxKHbIli MexXaHH3M peaKIIMH, Mpo- 
PPK arolnx MIpH OKHCICHHH aMMMaKa B MpHCYTCTBMH KaTaH3aTOpoB, Obi 06- 
Wy2xKJIeH paHee (°*). 


i 


| TocyapcTBeHHblit Hay¥4HO-MCCeAOBaTeIbCKUL Tocrynuv0 
WM MpOeKTHBIi HHCTHTYT a30THOH MpOMbILIJIeHHOCTH 6 VI 1958 


UMTHPOBAHHAA JIMTEPATYPA 


oe Jl. SnmTrenu, H. Tkauenko, KX, 11, 731 (1938). 2 M. Mu nH o- 
a u, H. Beases, XuM. Hayka u mpom., 1, 661 (1956). * . OnmtTeku, AH, 
}t, 1101 (1950). 
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Jorsagp Akagemun nayr CCCP 
1958. Tom 122, Ne 5 


PEOHOPM 


tO. P. BEKKEP 


O CTPATHPPA®H4UECKOM TIOJIOKEHWM YKCKUX OTJIOQKEHHM 
HA IO)KKHOM YPAJIE 


(ITpedcmaeaeno axademuxom H. C. Hlamcxum 31 V 1958) 


B coctase Kapa-TaycKo cepun IOxuoro Ypasa o6pluno paccmarpuBaiores 
TeAyIoulMe CBUTbI: 3H/IbMepakCKaAd, KaTaBCKad, MOWbUH3epCKad, MHBepCKaA, 
WHbApcKasd. icceqOBaHHAMH MOCeAHUX JeT B COCTABe STON Cepuu BHIABJICH 
OBbIM KOMIMJI€KC OTJOXKeHHH, NOWYIMBUIMH HasBaHHe YKCKOM CBHTHI. 

BrepBble STH NOPOAb ObWIH BbIeTeHbI H ONNCaHEI C. M. Jtompauespim (4) 

Oacceline p. Cum. B 9THX paspe3ax yKCKaad CBUTa pacMoularaerca MexKIY BbI- 
(elexkalluMu (ayHHCTHYeCKH OXapaKTePpW30BaHHbIMH OTJIOXKCHHAMH JeBoua UH 
lOACTHAIOMIMMH MOpOaMH MHHbAPCKOH CBHTbI, MMelolleH, 10 OMHUM MpemcTaB- 
°HHAM, KeMOpHucKHH, NO ApyrHM,— mporeposolickul Bospact. 
AIIHHCKHe OTJIO%KeHHA, OObIUHO 3auleraiolulue B 9TOM MHTepBale paspe3a 
aJleO30A, 3eCb oTcyTcTBy1oT. B cBa3u c atum C. M. Jtompayes nomaras, 4To 
IeeCHHaA UM CBHTa ABIAeTCA CallMaJIbHbIM aHaJIOrOM aLIMHCKHX OTIOXKe- 
av. [lojo6uaa TouKa 3peHuaA MosqHee pasqenamacb A. VM. Onan (?) uw HeKOTO- 
bIMM reomoramu TOxHo-YpasmbcKoro ynpaBeHua. OTH Xe MpelcTaBlenua 
alll OTpaxkeHHe BcCBOAHOH paOote C. IT. Capxucana u I. WV. Teogopo- 
aya (°). 

Teomoruyeckue HCCJICNOBaHHA, MpOBeXeHHbIe aBTOPOM B OacceliHe p. Cum 
CMe@XKHBIX PalioHaX, MO3BOJIMIM YCTAaHOBHTb WIMpOKOe PerHOHaJIbHOe pacmpo- 
°paHeHHe YKCKHX OTVJIOXeHHH BO MHOTHX pa3pe3sax APeBHHX TOIL CeBepHoH 
actu IOxuoro Ypasa. Tak, Hampumep, 9TH MOPOAbI KOHCTATHPOBAaHbl B CJIe- 
YIOUUX MYHKTAaX: B KaHaBe HedTempoBosa Ha BOCTOUHOM Kpbluie CysedimManos- 
<OH AaHTHKJIMHaJIM, Ha BOopasmere pp. IOpesanu u Munuxnu, ua p. lOpesanu 
inoc. Ycrb-Katas u 4. JImmonosKn, Ha p. Cum y Cumckoro 3aBoja. lOxkHee OHH 
aOoOaIucb Ha pp. Pay (Gaccelin p. Musep), Bace, Menelike, Pesart, k 3anaqy 
r moc. Ypmau-Pepat. B paspese, pacnOOxKeHHOM BOCTOUHEe 3THX MECT, Ha 
. Att, y WepepHu Cukua3-Tamak, yKCKax CBHTa OTCYTCTBY€T, H allMHCKHE OTJIO- 
(CHUA 3J\eCb 3asleralOT HEMOCPeCTBeHHO Ha JOJIOMHTaX C KPe€MHHCTbIMH KOH- 
peUMAMH MMHbAPCKOH CBHTHI. 

B coctaBe YKCKHX OTJIO2%KeHHIi B OOJIbINMHCTBE pa3pe30B MOFYT ObITb BbIJe- 
eHbI [Ba TOPH3OHTa, CBASAHHbIE MEXAY CoOoIO MOCTeNeHHEIMA MepexoqaMmn. 

HmxHuit ropH30HT CIOX%KeH JOBOJIbHO pasHOOOpasHOl CepuelH NOpoy, B KO- 
Opyio BXOMAT Cepble HM CBETJIO-Cepble aJIeEBPOJUTbI, 3e/ICHbIe APTHJJUTHI, OOIO- 
OUHbIC HM OOJHTOBbIe H3BeCTHAKH, OMKee3HCHHbIe JOJIOMUTHI H MeMleJIbHO-cepble 
epren. 

O6s0MOUHBIN MAaTepHasl asleBPOJIHTOB IpeAcTaBJIeH XOPOWIO OKaTaHHbIMH, 
0 MIOXO OTCOPTHPOBaHHBIMH KBapleBLIMU 3epHamu (80—90%) c HesHaUHTeb- 
of MpMMecbio YacTH, MWarnoKa30B. OObmHOl COCTaBHOM YaCTbIO YKCKUX 
WeBpOMUTOB sABsAeTCA riaykoHUT. LlemenT moposbl Oa3a/IbHbIi. CocTaB WemeH- 
4 CMCUIA@HHbI: CepHIMTOBbIM H KapOOHaTHbIH. 

Cpequ MuHepasoB THxKeNOH (pakIMM aJIeBPOMHTOB YCTAHOBJICHEI: IMpHuT, 
ApTHT, TeMATHT, JIMMOHHT, WIbMeCHHT, PYTHI, aHaTa3, JICHKOKCeH, XPOMHT, 
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XPOMNMKOTHT, Ma@rHeTHT, WMPKOH, MOHOKJIMHHbIC MHPOKCeHbI, OJMBHH, pana 
9IMAOT, TYPMAJIMH, MOHALMT, TlayKOHHT, CwlI0za *. 

OOpamlaeT Ha ceOA BHHMAHHe YBeIMYeHHe COJep2xKaHHA MHHEpaJiOB — CII 
HHKOB OCHOBHBIX H YJIbTPpaOCHOBHbIX MOpoy (OMBHHAa, XPOMHTAa, XPOMITMKOTHT 
B BOCTOUHOM HanpaBsenuu oT MunbspcKoro 3aBona (1%) ** uw moc. Cum (2,44 
K Yctb-Katrasckomy 3apozy (13,6%). Tloqo6Hoe u3smMeHeHHe KOJIMYeCTBCHHO) 
colep2kaHHA 3THX KOMIIOHEHTOB, M10-BHMMOMY, YKa3bIBaeT Ha IIPHHOC OOJ10M 
HOFO MaTepHasia YKCKUX OTJIOKEHHH, C PaCMOJIORKEHHbIX Ha BOCTOKe OCTPOBH 
MOJMHATHH, CJIOXKCHHbIX OCHOBHbIMH HM YJIbTPaOCHOBHbIMM NOpOjaMH. 

B cocrape KJlaCTHueckOro MaTepHala OOJIOMOYHbIX H3BECTHAKOB BCTPCyeE 
TaJIbKa M@JIKOKPHCTAJIIMYECKHX JOJIOMHTOB, IeMTOMOPHbIX MCJIKO- H KPYNH 
KPUCTaJJIMYeCKHUX H3BECTHAKOB H KBaplleBble 3epHa aJIeBPHTOBOH pa3MepH 
ctu. Taubka Kap6oHaTHbIX Mopoy AocTuraet B OOJOMOUHbIX U3BeCTHAKE 
5—8 cm. CojlepxkaHHe HepaCTBOpHMOrO OCTaTKa B 9THX NOposax CocTaBJA 
10 J@HHbIM CLMHMYHOFO OnpesemeHua, 5,7 % .LlemeHTHp yIOWMM BeLlleCTBOM B 061! 
MOUHBIX H3BECTHAKAX ABJIACTCA KaJIbIMT, MCCTAMH CHJIbHO O?KeJIC3HCHHBIM. 

OtTJIOXKeHHA HHYKHETO TOPH3OHTA NMOCTeNeHHO TepexOMAT B BbILeIeKalll 
CYLIECTBEHHO KapOOHaTHble NOpOAb! BepXHero TOpusoHTa. XOpPOwiMe KOPeHHE 
BbIXOAbl STHX MOPO MOXKHO HaGsIO,aTb Ha p. Bace y moc. Kysamac, a Takw 
B palione Ycrb-Karapckoro u MuxbapcKoro 3aBpofos. Cpequ kKapOoHaTHe 
nopo, BepXHeH UaCTH YKCKOM CBUTbI MOryT ObITb BbIJeJIeEHbI CBeTJIO-CepE 
JOJIOMUTHI HM Cepble U3BeCTHAKU. B cBeTvIO-cepbIX pa3HOCTAX STHX KapOOHaTH 
MOpO TepMOOGbeMHbIM KOJIMUCCTBCHHBIM (a3sOBbIM aHaJIH30M OOHapyxe 
MNOMHMO Jlosomuta (79,4%) mum sBTopwuHoro KasbuuTa (15,9%) —MmarHess 
(2,2%) wu cugepur (0,4%). | 

Cepble H3BeCTHAKH I[paBWJIbHee Ha3bIBaTb JIOJIOMHTOBbIMH HM3BeCTHAKAaMI 
Tak KaK, M10 aHHbIM TEPMHYECKHX HCCIeHOBaHHH, OHM COMepxRKaT 3HAuMTeJbEG 
KOJMYeCTBO WOmoMUuTa (26,2%). 

CpaBHHTe@IbHbIH aHaJIH3 JIMTOJIOrMYeCKUX OCOOeHHOCTeH YKCKHX, MHHbs 
CKHX H alIMHCKHX OTJIOXKeHHH MOKA3bIBaeT, YTO BEICCTBeHHbIM COCTaB UM Op? 
HHYeCKHe OCTATKH YKCKUX OTJIOKeHHH UMeIOT pA OOWUIMX YepT C MHHbAPCKHM 
MOpOLaMu HW AOBOJIbHO Pe8KO OTWMUAIOTCH OT OOPaSOBaHHH alIMHCKOH CBUTY 
B cBsi3n C 9THM MpelcTaBeHHe 06 OHOBOSPaCTHOCTH allIMHCKUX H YKCKUX OTW 
2KCHHH JOJIXKHO ObITb OOOCHOBaHO JeTaJIbHbIM CTpaTurpapHyecKHM aHaJIN3e 
paspesos. I]popeyeHHbiMu B 3TOM HalpaBJIeEHHU HCCeELOBaHHAMH YCTaHOBJeH 
YTO Y3KHE OTJIOXKEHHA 3aleraloT C HEOOJIbILMM TlepepbIBOM Ha KapOOHaTHBIX Ti 
pofax C KP€MHMAMM HM BOLOPOCAMM MHMHbApCKOl cBuTHI. TlepexpbiBaiorca 32 
OTJIOXKeHHA B Oacceline pp. IOpesanu, Musepa u Susuma nNopoyamu auiMHCKeC 
CBUTHI, a B Oacceline p. Cum — eBOHCKUMM OOpas0BaHHAMH. OcoOblli MHTep 
MIpeACTaBJIAeT COOTHOWeHHeE B paspese alIMHCKMX HM YKCKHX OTJIO%KeHUH, 4 
HeMOCpeCTBEHHO MO2KHO HaOw0aTb B OOHaKeHHAX Ha p. TOpesanHu, y moO: 
Ycrb-Katas. Huxe npuBoquTca o60OmleHHoe OnucaHue 3TOrO paspesa (CHU 
BBepXx). | 


MH Hb pC Kad Cea 


1. Cepbie MaccHBHbIe JOJIOMUTbI BepXHell YaCTH MMHbAPCKOM CBUTbI C Ue 
POBHAHDIMH BOJOPOCJeBLIMH OOpas0BaHHAMH WHaMeTpOM 5—7 cM. ..... 
MomHoctTb oKoso 30 
2. TemMHO-cepble H Cepble CpesHenHTYAaTbIe HSBECTHAKH HM JOJIOMUTEI. . 
. aa ey i . Momuoctp 15 


SK CK sac Bo ea 


3. OOuIOMOUHbIe H3BeCTHAK C TpaBHeM HM YMIOWEHHOH rabKoH noycTunaK 
UIMX KapOOHaTHEIX mMopoy Mounoctb 56 ¢ 


E e Z . 
pe Onpeqetennue MunepasiorMueckoit aa6opaTopHH WeHTpabHoli sKcnetuuuH BCETELI 
B ckoOkax yka3aHO Cofep2KaHue omMBNHa, XpOMUTa, XpomMMuKoTHTa. 
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4. TemuHo-cepble OxKeJIe3HCHHbIe OGJIOMOUHbIe WI OpraHOreHHble H3BeCcTHA- 
KH, MATHHCTO OKpallleHHble, KpaCHOBaTbl€, MeCTaMH TeMHO-Cepble JOJIOMUTHI, 
MepecanBalolllMecsA C CepbIMH aJleBpOJIHTaMu UM aprusiuTamu. Ilo pazy Hedoub- 
WIHX KOPCHHBIX BbIXOOB HM TOPHBIX BbIPAaOOTOK COCTABJIEHO TOCOMHOe ONMCAaHHe 
9TOH YaACTH pa3spesa YKCKOM CBUTHI MOUIHOCTHIO 120—130 mM. 

- ©. MaccyBuble Bosopocsenble H3BeCTHAKH HM JOJIOMUTHI B BepXHeH uacTH 


‘e 


: JIMH3aMH MOJICBOLMIMAaTO-KBapleBbIX IeCYaHHKOB, MpH OersioM OcMoTpe mouTy 
He OTJIMYHMbIX OT BMellalouwMx AoomMMTOB. . . .. . . Mompocts 85 m 


; 


AWHMHCKA@AA CBHTA 


i 


_ 6. Koursaomepat c raibKoH TemHo-ceporo Kpemusa (70—75%), JoJIoMHTHI 
0—15%), KBapyutTa u KBapya (15—20%). Odnomounbili MatepHad KOHTJ0- 
MepaTa HelvIOxO OKaTaH. Cpequnuii KosdpulneHT OKaTaHHOCTH, OMpeeseHHblli 
mo MeToxy Bajlena, cocraBinaer Avia raieK Kpemua 0,48. . . Mompoctp 10 cm 
7. SemeHoBaTO-cepble aprHJIUTbI C MpOCOAMM aleBpOJIHTOB. . . . . . 
BuyuMaa mouguoctb oKosio 15 mM 
_ Bopuue, nocje HeOoMbuoro 3aepHOBaHHOrO IIpoMexKYTKa, Ha CKJIOHe OOHA- 
*KalOTCA TpaBHHHble KOHTIOMepaThl, YPIOKCKOM TOJIMUM allIMHCKOM CBHTbI C TaJib- 
KOH KBaplla, NOuJleBoro WinaTa, KpeMHA. 
Takum oOpa3om, B paspese y noc. Ycrb-Katasp alliMHCKHe  OTIO%KeHUH 
TpaHcrpeccuBHO MepeKpbiBaloT yKckKyto cBHTY. IloyqoOHoe xe cTpaTurpaduyeckoe 
OJIOXKCHHE 3aHHMAeT YKCKaA CBUTAa HW B APYrux paspesax Maseo30a 3anaHoro 
<pbiia BawumkupcKoro auTukiMHopua (6accelin pp. Musep, Baca u gp.). B stux 
a3pe3ax B COCTaBe YKCKOH CBHTbI HHOra HaOJIOAawoTCH OOJIMTOBbIe M3BeCT- 
AKM, B KOTOpbIX B Oacceline p. Cum JI. B. Xmewescxon (*) Opin BCTpeyeHbl 
CTaTKH aHeJHy. 

IIpupeyenubie BbIWe JaHHbIe O paCipOcTpaHeHHH, BellleCTBeHHOM COCTaBe 
NOJIOZKeHHH B paspese paCCMaTPHBAeMbIX NOPOA, MO3BOJIAIOT CUHTATb HeEOGOC- 
OBaHHbIM IIpeMOJIO*KeHHe OO OHOBOSPaCTHOCTH aLNMHCKUX HW YKCKUX OTIOXKe- 
ui. CoxpaHsaa mpexHee HaMMeHOBaHHe, aBTOp MO-HHOMY HHTeplpeTupyer cTpa- 
urpaduyeckoe MOJIOXKeHHE YKCKOH CBUTbI, paCCMaTPHBasw €€ B Ka4¥eCTBe CaMO- 
STOATeEJIbHOrO BepXHeroO FOPH30HTa Kapa-Tayckou cepuu lOxuoro Ypasa. 
| Takum o0pa30M, OTJIOXKeHHAMH YKCKOH CBHTbI B COCTaBe Kapa-TayCKOH ce- 
PMH HayMHaeTCcaA HOBbIN WHKJI OCaAKOHAKOMVICHHA, peACTaBJIeHHbIM mpHoOpex- 
HOMOPCKHMM TeppHreHHbIMH H MOPCKHMM KapOOHATHbIMH OCaKaMu. 

MutTepec mpescTaBiaer TakxKe BOMpoc O BOspacTe JOJIOMHTOB, NOCTHIAaI0- 
IX JlCBOHCKHe OTJOXKeHHA B BbIEMKe MO *KesesHoli Jopore y noc. Muupsp. 
(lonoxeHHue B pa3pe3e 3THX JOJIOMHTOB ABJIAIOCb JO mMocleqHero BpPeMeHH 
gescubim. B. H. KpecroBHukoBbm u DB. I]. MapkoscKum 9TH JOJIOMHTbI OTHO- 
CHJIMCb YCJIOBHO (MOCKOJIbKY (bayHHCTMYeCKNe OCTaTKH 3/leCb OTCYTCTBYI0T) 
K xuBeTCKoMy apycy. C. M. Jlompayeppim paccMaTpHBaemble MOpOsbl Ob Oxa- 
PaKkTepu30BaHbl B COCTaBe YKCKUX OTJIOKEHHH, BO3PaCT KOTOPHIX HM OMpejle/Au- 
cH KaK HM%KHHH eBOH — sidebCKU Apyc. 
 Cpapuenne paspe3os y cr. Munpap uy noc. Ycrp-Karas*, re nogoOuble 2xe 
MOJIOMUTHI 3asleraloT MO alMHCKOH CBHTOM, NO3BOJIAeT OMHO3HAYHO PelLMTb 
TOT BOMpoOc HW OTHECTH JOJIOMHTbI MHHbAPCKOFO paspesa K BepXHeMYy TopH- 
30HTY YKCKOM CBUTLI. OCHOBaHHeM JIA STOFO ABJIAIOTCA KAK CXOJHOe CTpaTurpa- 
puueckoe momomeHHe 3THX NOpOY, TAK M XapakTepHble JMTOMOrHYeCKHe OCOOeH- 
HOCTH, 3aKJIKOUaIONIHeECA B IPHCYTCTBHH B OOOMX paspesax JIMHS PbIXJIbIX CBETJIO- 
C€PbIX MOJICBOLIMATOBO-KBaplWeBbIX MeCuaHHKOB. @opma s3aJleraHHA sTHX NOpoy 
gecbMa cBoeoOpasHa. Ilecuanuku OObIYHO 3allOJIHAIOT B KapOOHATHBIX Moposax 
KapMaHbI wupHHo Ao 1—1,5 m. IlogqoOubii xapaKTep 3aseraHuaA STHX Necua- 
HUKOB ABJISCTCA, MO-BHAHMMOMY, Pe3YJIbTaTOM NO3{HeHWero MepeMellleHHA Tep- 
pureHHoro MaTepHala B CBA3H C MpolleccaMH KkapcTOoOpasoBaHHs. ITO 
MpesnosoxweHne MpelcTaBiseTcA Tem Ooee BepOATHbIM, YTOMeCTaMH yAaeTCA 


* Cm. muiacT 5 MpHBeseHHOro Bbille paspesa. 
8st 


HaOJMOfaTb HeHapYyWIeHHOe NepBHUHOe MIacTooOpasHoe WIM JIMH3O0BHAHOe 3a 
wieraHve meCuaHHKOB, 

Bompoc 0 Bo3pacTe YKCKUX OTIOXKCHHH AOCTATOYHO CJIOXKeH MH Ha COBPeMeH 
HOM YPOBHe HalMX 3HaHHH BPA JIM MOXeT HaliTH OeccMopHoe paspelleHne 
OjHakoO HOBbIN (bakKTHYeCKHH MaTepHaJl MO3BOJIAeT MO-HHOMY OCBeETHTb 93TO" 
pompoc. C. M, Jlompayepbim yKCKaad CBHTa paCCMaTPHBalaCb B COCTaBe OTOKE 
HMl HMXKHerOo eBoHa uM 9idembcKOrO sApyca. HecomMHeHHoe TpaHCrpecCHBHO! 
gasleraHue allMHCKOH CBHTbl Ha YKCKMX OTJIOVKeHHAX CBUeTeMbCTBYeT O 3HAaUH 
TEJIbBHO Goulee J[PEBHEM BO3pacTe YKCKOHM CBHTHI. 

B aprusmutax yKckoi cButp: MW. H. Conomunol u3 Hawmx cOopos ompere 
JeHbI culenyiomue cnopp: Leioligotriletes minutissimus (Naum.) Tim., L 
crassus (Naum.) Tim., Mycteroligotriletes marmoratus Tim., Trachyoligotri 
letes minutus (Naum.) Tim., Tr. hyalinus (Naum.) Tim., Tr. incrassatu 
(Naum.) Tim., Tr. nevelensis Tim., Tr. arillatus Tim. 

Ilo qannpim B. B. Tumodeepa, 3TOT KOMMIeKC COP XapakTepeH AVIA CHHHK 
CKHX OTIOKeHHH. Iloqo6Hoe onpeemeHue BO3pacTa STHX OTJIOXKeHHH YCJOBHO 
TaK KaK H@ HCKJNOYCHO, YTO CHOPHI ABJAIOTCH MepeOTJOXKEHHbIMH, a BOSPAac’ 
VKCKOH CBHTbI MOXeT ObITh H HHIKHEKEMOPHHCKUM. | 


Bceecow3Hbli HaydHO-HCCeMOBATeIbCKHH Ilocrynua10 
reoOruyecKHH MHCTHTYT 28 V 1958 


UHMTHPOBAHHAA JIMNTEPATYPA 


Cc. M. LHompaues, Tp. BHMIPH, nos. cepua,s. 61, 5 (1952). 2 A.W. Oana 
COB == TeON., j[COOPHA Momo 9 (1955). eee ly Gla pik Coon, she Ae clobnOnplons arias 
OcHoBHbIe uepTs! ManeoreorpacdHH eBoucKoli snoxu Ypano-BomxcKol o6nactu, Hay. Ab 
CCCP, 1955. 4 JI. B. Xmemesecxkas, Tp. BHMIPH, nos. cep., s. 34, 223 (1949) 
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PEOJOrH A 


B. B. HBAHOB 


TAJIMA B SHJOPEHHbIX MECTOPO)KAEHUSX YPAJIA 


(ITpedcmaeaeno axademuxom JI. H. Ulep6akoeeim 23 V 1958) 


H3 Oombutoro yucsa reHeTHYCCKUX THNOB YpasIbCKUX SHAOFeHHbIX MeCTOPOX- 
JeHHH, KOTOpbIe ObWIM USYYeHbI Ha COMepxKaHUe TAHA, ITOT a1eMeHT YCTaHOB- 
eH B pyax THpOTepMaJIbHbIX KOJI4CaHHBIX H 3OJ0TO- CYAb(pUHbIX MeCTO- 
DOXKeHHH HM B peAKOMeTAJIbHbIX MerMaTHTax TpaHHTHOH uM wWeOUHOH MarM. 
ATanOouIbuiMii HHTepec B OTHOWIEHHH TasIMA CpeqM MepeyHCeHHbIX THMOB MeCTO- 
DOAK MCHHH MpeACTABJIAIOT MHOTOUMCJICHHbIE KOUeTaHHble MeCTOPOXeHHA, 
(BASAHHBIe C IWIarMOrpaHHTaMM MO3qHeKaeqOHCKON dbasbl MarmMaTu3Ma (°). 
Kak H3BeCTHO, aOCOJOTHOe OOJIbINMHCTBO KOJUeaHHbIX MeCTOPO*KTeHHH 
Ypaula MpHypoueHo K 3anafHOlH BYJIKAHOTeHHOH 30He (3eeHOKAMCHHOMY CHH- 
KJIMHOPHIO) HU 3asieraeT B Ooulee WIM MeHee MeTaMOp*u3OBaHHBIX HW WUCMOMUpO- 
BaHHbIX sdPy3HBHO-OCaOUHbIX MOpoOfax cpefHero Masleo30a. Bce mecTopoxkJe- 
HHA MMeIOT CXOJIHbIM MHHepasIoro-reOXHMUYeECKHH COCTaB H OTJIMYAIOTCA TvlaB- 
HbIM OOPa30M MO CTeNMeHH MeTaMOpdH3Ma BMeLLaOllHX NOpo u COOTHOLIeHHIO 
DasJIMYHbIX MMHePaJIbHbIX aCCOlMalul (THNOB pyJ). 

| CpaBHHBad HMeIOLMeCA B HallleM paCnopsxKeHHH JaHHble M0 CoeprxKaHH10 
aJIHA B pa3JIMUHbIX THMaX Py H MUHepasiax KOJIMeaHHbIX MeCTOPOKAeHuH 
Ypasa c JaHHbIMu UpelbILyuux uccmemopatetelt E. E. Saxaposa u C. A. lOu- 
ko (?) u B. C. Cperpoxomexoro u A. K. laposoni (*), mpl npuxoquM Kk BBIBOLY, YTO 
HanMOoee O60ralleHbl TaJlJIMeM KOM4eaHHbIe MecTOpOx*KAeHuA Cpesuero Ypauia, 
PHYeM MAKCHMaJIbHbIe KOHMeHTpaluu Tanmua (No 0,002%) xapaKTepHbI JIA 
MaCCHBHBIX Me€JHO-I[MHKOBO-KOJIU€NaHHbIX py (radu. 1). 

_ Tak Kak COOCTBCHHBIX MMHepaJIOB TaJJIHA B YPaJIbCKMX KOJIUeaHHbIX MeCTO- 
DOK eHHAX, KAK H B PYPuX KOMUeTAHHbIX MeCTOPOAKMeCHUAX MPA, He H3BECTHO 


WAG avwuea al 


Coyepxkanue TaJJIMA B pasIMUHbIX THNaX py MecTOpoxenui Ypama 


“oh Pee eeu Tun pyd (MaccHBHbIe) XapakTepHble MecTopoxAeHHA 
0,001—0,002 | Mequo-lMHKOBBIit JIlesuxa, um. II] MutepHaunouaua, 
KapnyliuxuHcKoe 
MeyuHo-Ko7y¥eq,aHHb lt Basaspuuckoe, CudaescKoe, Hoso- 
(Cc Mapka3HTOM) WlaiirancKkoe 
0,0005—0,001 | Meyqno-1jMHKOBEI Yuasa, Tenmoscxoe  I[IbauKo- 
Jlomopka, Ji3epxuHcKoe, Bo- 
POllHsIOBCKOe 
Menuo-kouueqaHHblit Jlerrapckoe, Kpacuorsapyletickoe, 


Hoso-JlepuHcKoe 


‘Oxouio 0,0005 | Cepno-Komw4eqaHubilt BOMbIWHHCTBO KOJIUeCaHHbIX Me- 
MH MeCHbuUre cTopox menu Ypavia 


| 


H TaJWIMii HaxXOJWTCA B HUX B Bue NpuMecH K pyOOOpa3syIOULHM MH HepaJiam 
eCTECTBCHHO, YTO e€FO MpeHMYLIeECTBeHHaA MpHypOyeHHOCTb K TOMY HJM Apyra 
MY THMY py MOMHOCTbIO 3aBHCHT OT CTeNeHH efO KOHMCHTpPalHH B TlaBHbll 
pyooOpasyiolux MuHepaax. JlelicrBuTeIbHO, eCJIM MMpHT, XaJIbKONMPHT | 
ccbaylepHT mo yacToTe BCTpeyaeMOCTH M KOHUCHTpallMu TaJJIMA (ra61. 2) pac 
OIOXKUT B PAN, B MOpAWKe yObIBAHNA COfepxAaHUA TAJIMA, TO MbI NOJYYHM 
ccbaslepu? — xaubKonupuT —uput. B cpa3u c sTHM HaHOouee o6oralleHE 
TaJIHeM CPaJlepUTOBbIe pybl, B M€HbIWeH CTeMeHH XaJIbKONMPHTOBbIe, HU, HAKG 
Hell, CAMbI€ HH3KHe COLepKaHUA TAJIMA CBOMCTBCHHD! C€pHOKOJYeAaHHbIM PY) 
aM. 


Ta6Ouuna 2 


Cofepxkanne TaJWIMA B PlaBHbIX PpyOoOpasyioulMx MMHepasiax HeKOTOPbIX KOJI4eAaHHbIX 
MecTopoxKyeHHi Ypavia * 


Ilpeyem! coxepKanuaA TasuA B MOHOMHHepambHbIx mpobax **, % 
MectropomxjeHue 
cbasepuT X aJIBKONHpUT NUpHT | 
Mm. UI Mutepua- 0 ,0008—0 , 0025 0,0002—0,001 0—0,0004 
IHOHaJIa 3 D) D 
0,001—0, 0023 0,0005 0 ,0001—0, 0003 
JleBuxu Pray Sipe meet ee laa ry 1 a 
0,001 0,0001—0,0009 
CraslMHcKoe He anauM3upoBavica a as a go ee 
0 ,0007—0 ,003 0 ,0004—0, 0009 0, 0001—0, 0005 
Busaspa Pais hagas as aa a a 
0, 0002*** 
Cu6ait He anasiusupoBavica aS He anaJIM3HpoBavic# 
0, 0003*** 0 ,0003—0 , 0009*** 0 ,0002—0,0004*** 
¥ waJibl ae ae 3 are a 
* AnamuTukK 3. M. IluckoBa, 4YECTBHTeIbHOCTh aHasu3sa 0,0001% tTansua. | 


** Tlox uepToH—uucO aHasH3oB. 


*** Tle uMCTO OTOOpaHEbe, a COorallleHHble WaHRbIM MHHeEpaloM Mpo6sl. 


IIpu ome OleHKe TaJIJIMeCHOCHOCTH KOJIUeaHHbIX MeCTOPO*KTeHHH HEOOxG 
MMO, KPpOMe TOPO, YUHTHIBATb, 4TO HeOOJIbIIMe KONHYecTBa TanHA (0,0001 — 
0,0005%, peko BbIe) NOCTOAHHO MpHCyTCTBY!IOT B IWMpOKO pasBHTOM & 
BMEIAIOWMX KOJYeMAaHHbIe OPyeCHeHHA Noposax cepuwuTe. 

B 30J0TO-CybUAHbIX MeCTOPOXKAeCHHAX, CBASAHHbIX TeHeTHYeECKH C HOP 
MaJIbHBIMH PpaHATaMH BepXHero NaJleo30A, TaIHM, TAK 2%e Kak H B pyJONposB 
JICHHAX BOJIb(pama, BCTpeyaeTcA peKO WH B HeOO/MbUIMX KOMMUeCTBAaX. CBa<3al 
3eCb Taj OObIHO C rajieHuTOoM. Muorga oH npucytTcTByer B CcybPoaHTH 
MoHMTax (BepesoscKoe mMecTopoxKeHHe) HM B UWHHHBasbauTe (BoewcKoe mecre 
pox eHHe). 

Kak ykaspipa B. HW. Bepuagcxuh 1909 r. (1), Tanmui yoBonbHO wupoK 
paclpOcTpaHeH B HEKOTOPBIX KaJIMeBbIX aJIIOMOCHJIMKaTax MefMaTHTOBbIX MeCTC 
poxweHHi Ypasia, KOTOPbIe MPHHATO CBA3bIBATb C FePILHHCKUMH PpaHHTHbIM 
HW ULeOUHBIMH HHTpy3suamnu (°). 

Tami oOOHapy2KeH HaMH B MOHOMHHepaJIbHbIX npoOax* menuyomuTa Hu MYC 
KOBHTa W3 paHMTHBIX NermMaTuToB AviaOalumku u Myp3uHKku. B myckosute, dic 
rONMTe HM HEKOTOPHIX OOPasilax NMOJEBbIX IWMATOB M3 JUCHJIMIMpOBaHHbIX nermé 
TuTos MaJpbiuescKkoro mpnucka u M3ympyfubix Kone. Cogepxanne Tau 


* CiekTpockonuueckve onpeyeleHuaA Taua mpouspegenst B. Jlu3yHoRbiM; uyBCTBI 
T@JIbHOCTh aHamu3a ~001%, omm6Ka +15%0. 
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O BC€X YKa3aHHbIX MHHePalax COCTABJIACT THICAUHbIe JOM MpOWeHTa H ABJIAeT- 
A HanOolee YCTOMYMBBIM B enMomMTaXx. Cresbl Taua, a B HEKOTOPHIX Culy- 
aax 20 0,005% Tanmua ycTaHOBJeHO TakKxKe B pO30BOM MUKPOKJIHHe HM aMa3o- 
WTe W3 UWeOUHbIX MerMaTHTOB MtbmMeHcKUX Fop. 

B pymax BC€X OCT@JIbHbIX THNOB ypabCKUX SHOreHHbIX MeTOpoOxKeHnit 
aIMH He OOHapyKeH. 

IIpumecn Taiuad B pa3HbIxX THMaX MeCTOPOXKeHHI YeETKO MPHypOUeHHI K pa3- 
bIM MHHepaJIbHbIM BHaM, KOTOPbIe MOryT ObITh OObEKTAMM IIPOMBILIWICHHOH 
epepaOoTkKn (CybuybI KOMeaHHbIX MecTOpoxKeHuli), HOO MpecTaBJAIOT 
WMIlb MMHepaJloro-reoxuMuyecKHH MHTepec. 

IIpompiluieHHbIa WHTepec B OTHOWeHHU TaluaA Ha Ypase u3 mepeuncsen- 
bIX THIOB MeCTOPOXKAeCHHH MpeACTABJAIOT TOMbKO KOMUeLAHHble: MpH mepepa- 
OTKe UX PY TaJJIMM MOXKeT HaKaMJIMBaTbCA B HEKOTOPHIX MOposax MH OTXOMax 
POM3BOJCTBA. 


MuctutTyT Munepamornu, reoxuMun Hoctynuso 
H KPHCTaJJIOXHMHH PeKHX 3/IEMeHTOB 22 V 1958 
Axajlemuu HaykK CCCP 


LIMTHMPOBAHHASA JIMTEPATYPA 


PBuaM, Bepwantekuit, Ves. Akay. nayx, 3, Ne -12, 821 (1909). 4,.E. E. 3 a: 
mo, Czas tO ko, Tp. BAUME 23.475, 2 Nell (1935). 1), 24. End) aX app: 0-8, yLeo- 
Sauda GCCP, 12, ua. 1 (1940). 4B.C. Ch poxomcKkuu, A. K. Wap oes a, llpern. 
eT., Ne 11, 23 (1938). 
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TEOAOMH ; 


M. A. KAMAJIETAMHOB, P. A. KAMAJIET]MHOB u H. A. AKYIIOB 


JKEQMHCKHA APYC HA 3AMAZHOM CKJIOHE FO)KHOFO YPAJIA 


(ITpedcmaeaexno axademuxom JI. B. Haauekunoim 27 V 1958) 


4 


Ha 3anaquom cKk0He IOxuoro Ypasa dayHHcTHyecKH OXapakTepH30BaHHb) 
HH KHEJEBOHCKHE OTJIOXKEHHA PA3BHTbI Ha BOCTOUHOM KpblIe BamKkupcKoro al 
THKJIMHOPHA. OHH CIOXeHbI MACCHBHbIMH CBETJIbIMH, PexKe TEMHbIMM UHCTHIM 
H3Be€CTHAKAMH, WOJIYYMBUIMMH Ha3BaHHe TeplwHHCKHX. HyxHHH eBOH 
MOCJI€QHUX MO HaCTOMIerO BPeMeHH ONMCHIBaeTCA Oe3 NoOypasfeeHua H 
APYCHI. | 

EMHCTBEHHDIM IYHKTOM, Tle yKasbipaeTCd MpucyTcTBue cbayHucTuyecK 
OXapaKTepH30BaHHOTO KeMHCKOFO Apyca, CuHTaeTCA paspe3 eBOHa NO PYy4b: 
Kocb-Eura (6accevH p. Bombuon Mk). 

JKEAMHCKHE OTJIOXKEHUA 30eCb Ob BbIemeHbI 1. 1. Beumepom B 1944 
B pe3yIbTaTe MpOBeeHHOH uM reoorMyecKkoH cbemKH. DakT sTOT MpHBOANTK 
B pAe CBOMHBIX paOoT, KacalowlHXcA cTpaTurpaduu 3anaynoro cKoHa IO. Yp 
fa ((*, *, * °) mw Ap.). K 2xequncxomy apycy A. A. Beunepom ornecena aux 
MOLLHOCTBIO no 80 M, C1OX*KeHHAA 3eeEHbIMH APFHJIJIMTaMH C MpOcJIOAMH rpayBal 
KOBBIX NeCYaHHKOB HM HeOOJIbLIMMH JIMH3aMM CepbixX, HHOra OpeKuneBu He 
M3BeCTHAKOB C (ayHOH Opaxnonod, onpeseseHHbIX B. H. UIrpeticom Kak Gypidi 
la optata Barr., Siebirella sieberi Buch., S. ex gr. acutolobata Barr., Karpin 
kya vagranensis Khod., Atrypa ex gr. comata Barr. | 

Ilo 3axsiouenuio A. II. Ulrpelica, stor komnmexc Opaxuonox yka3biBad 
Ha 2KeMHCKHH BO3pacT BMelLalOWMx MoOpog. 

B 1957 r. npu usyyenuu paspesa Kocp-Esra Hamu B Tex 2Ke JIMH3aX H3BeC| 
HAKOB, H3 KoTOpHIx A. A. BewepomM ykKa3bIBaloTCA 2KeHHCKHe OKaMeHEJIOCTI 
Obl coOpaH OoraTHIii KoMMlekc 6paxuonog aiidembcKoro Bospacta. [Hs HH 
aBTOpaMH Ompeyeenbl cuenyrouue: Gypidula ivdelensis Khod., G. juno Khod 
Karpinskya fedorovi Tschern., Atrypa subalinensis Nikif., A. kolymens 
Nal., A. duboisi Vern., A. flabellata mut. prunulum Gort. u gap. (A. H. Xog) 
JI€BHY, NPOCMOTpeBLIHH yKasaHHyio (bayHy, MOATBEPANJ MpaBHJIbHOCTb ompey 
neHUsl). 

YkasaHHad Nauka aprMJJINTOB COrlacHO 3asleraeT Cpe CBETJIbIX TOJICT| 
CJIOMCTHIX H3BeECTHAKOB, MOHOKJIMHaJIbHO HaKJIOHCHHbIX Ha BOCTOK. B MOKpbIBak 
IHX APIHJWIMTOByIO Nauky W3BecTHAKAaX ObWIM Takyke coOpanbl Opaxnonos 
audelbcKoro Bospacta: Gypidula ivdelensis Khod., Karpinskya iedoro, 
Tschern., Atrypa cf. subalinensis Nikif. u gp. 

Ha ocHoBaHHv BbILUeH3/I0X%KeHHOFO MOXKHO 3akOUHTD: 1) B paspese Kod 
Evra OTO0x%xXeHHA %eLMHCKOPO Apyca oTCyTCTByIoT; 2) OTHeECeHHad 2KeMHCK: 
MY Apycy Nauka aprvJWIHTOB H rpayBaKKOBbIX NMeCuaHHKOB MMeeT siitbesbCKE 
BospacT; 3) aprHJWIMTOBad Mauka MNOMCTMIaeTCA MS3BeCTHAKAMH KOGWEH| 
cKOrO Apyca M NOKPbIBAeTCH HM3BECTHAKAMH 9diidelbCKOrO aApyca cpemHero I 
BOHa. | 

B pesysbrate 1poBeseHHbIx B 1957 r. uccneqoBaHnit asropamu ycTaHoBiel 
WWHPOKOe pasBHTHe PayHMCTM4eECKH OXapaKTePH3OBAaHHbIX  KeLMHCKUX OT 
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<eCHHH CeBepHee, B palione, 3akOUeHHOM Mexyy pp. Besoli u M. kom. Ke- 
MHCKHE OTJIOAKCHHA 3]e€Cb MPHHHMalOT yuacTHe B CJIOXKeHHH BOCTOUHOrO, 
30poleHHoro Kpbiwia YBapoBckoro nogHATHA. B mane OHM MpociexKuBaioTcs 
Buje MOMOCH, IWHPpHHOH Ao 500 Mm, CeBepo-ceBepo-BocTouHOrO MpocTupaHuA. 
AMbIM CeBePHbIli MYHKT, re ObliH BCTPeYeHbI 9TH OTMOXRKeHUA, PacnodaraerTca 
a mpaBom Gepery p. Beno#, Hw2xke ycrba pyubsa TrioTioviaHb, B sitpe HeOombIIOL 
HTHKJIMHAIbHOKW CKalKn. 

Paspe3bl_2Ke€XMHCKHX OTJIOXKeHHH NOoyueHb! Hamu no p. Uprusae (1eBbIH 
[puToK p. Beno) u ee meBomy npuToKy pyubio Cuak. 

Ilo p. Mprusne nuxnezesouckue oToxKeHHA OOpa3yiOT CIIELYIOWLY1O Moc 1eLO- 
ATEJIbHOCTb: 

Se 1. Pauuucteie c1aHubl KopuyHeBaToO-cepbie, TOHKOMUCTOBaTHIe. [lo anauo- 
MM C pyruMy paspe3amu BalikupcKoro aHTHKJIMHOPHA OHH OTHECeHBI K BepX- 
leMy CHJIypy. 

D,ja 2. Uspecruaku ceppie u cBeTs0-cepble, pexke TeMHOBAaTO-Cephle, KPUCTa- 
MYeCCKHE, MACCHBHBIC, MeJIKOTPeLMHOBaTble, C HHKpyctTaluel, c dayHoH Opa- 
MONOL, NeweuunoL, racrponoy u Wp. M3 6paxuonoy A. H. Xoganepuyem onpe- 
eneHbl cyefyroumue: Gypidula acutolobata var. uralotjanschanica Khod. 
in litt.), Septatrypa megaera Barr., Lissatrypa sp. 

_ Ilo 3axmouenvio A. H. Xoganesuua, 9TOT KOMMMeKc Opaxnonog oTHOCUTCH 
; %KeQMHCKOMY sipycy. 

MomHocTb OTIO%KeHHH 2%eMHCKOTO sapyca 250—300 mM. 

Dy,c 3. UspecrHaku JHTONOrHYeCKM HHYeM He OTMMUAIONIMeCA OT HUKeNeXKa- 
WMX, C Opaxnonojamu kOONeHUCcKOorO Bospacta. A. H. Xoganepnyem orcioja 
mpeneseHbt: Siebirella sieberi Buch., Karpinskya fedorovi Tschern., Atrypa 
‘ijaica Khod. u gp. 

MouHocTb OTJO*KeHHH KOOMeHyCKOorO apyca 450—500 m. IOxkHee, lo pyubio 
MAK, HaOOAaeTcA CJIeEAYIOWMH pa3spe3 HH2KHEAeCBOHCKHX OTJIOXKeHHH (CHH3Y 
Bepx): 

Se |. [lepecianBaHHe TeMHO-3eJICHbIX TJIMHHCTbIX CJIaHIeB MH TeMHO-CepbIx 
OHKO3e€PHHCTHIX H3BECTHAKOB. 

D,jd 2. Mspecruaku cepble, CBeTJIO-Cepble, MepeKPHCTAaJIN30BaHHble Mac- 
MBHbI€ H HeACHOCJIONCTHIe, C PayHOH KPHHOMMeH, H3BeCTKOBbIX BOAOpOcuelt 
( 6paxuonog. H3 nocnequux A. H. XoganeBuyem onpexentenbi: Gypidula aff. 
iptata Barr., Camarotoechia nympha Barr., C. nympha var. pseudolivonica 
Barr., Karpinskya vagranensis Khod., K. fedorovi Tschern., Atrypa aff. 


. 


Aeristella didyma Dalm., Clorindina vijaica Khod., Spirifer (Delthyris) 
ff. tenuisinuosus Khod., S. (D)cf. mansy Khod. Momuoctb orioxkeHHi *KeQuH- 
‘KorO apyca 250—270 mo. 

D,c 3. Boe mo paspesy H3BeCTHAKH MOCTeMe€HHO CTAHOBATCA Ooulee CBeTVIbI- 


‘cTpeveHbl culelyoujue Opaxnonogp (oupefenenua A. H. Xogaesuya): Stro- 
yheodonta stephoni Barr., Siebirella sieberi Buch., Camarotoechia ex gr. 
hympha Barr., C. nympha var. pseudolivonica Barr., Karpinskya fedorovi 
Mschern., K. conjugula Tschern., Atrypa vijaica Khod., Catazyga perpolita 
Ahod., Clorinda pseudolinguifera Kozl., Stenoschisma atrypoidea Nikif. 
in litt.) u gp. 

| MornHoctb oTjoxkeHHli KOOmeHUCKOrTO apyca 500—550 om. 

Ha ocHOBaHHH BbILeH3IOX%KeHHOTO CleAyeT CUHTATb, YTO HKeNMHCKHE OTVJIO- 
<eHHA, pasBUTbie Mexyy pp. Beno u M. Ukom, npeyctapnenbi caiuelt repiiy- 
KHX PH(POreHHbIX H3BeCTHAKOB. 

XapakTepHbIM JWI STHX M3BECTHAKOB ABAAeTCH cyefylousee: 1) cBeTNas 
Kpacka (peoO1alalouluMH ABMIAIOTCA Cepble H CBeTJIO-Cepble TOHA); 2) uuctora 
mMuuecKoro cocTaBa (coepxkaHHe HepacTBOpHMOorO OCTaTKa, B CpeHeM 
135%); 3) MaccHBHOCTh (H3BeECTHAKH MACCHBHBI€, pexKe TOJCTOCOHCTHIE); 
) wupoko pa3BuTad HKpycralua: 5) OoraTcTBO H pasHoodpa3ue 
Ayub. 
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B 3aksroyenne BbIpaxkaem OnaroqapHocts A. H. Xoganepuuy, B3aABLIeMy ¥ 
ceOa Tpy ompesenenua cayHbl Opaxnonoy u cieaBUIeMy 3aKJIOYeHHA O BO 
pacTe 9THX OKaMeHeuocTel. 


CTepHTaMakckKaA YTeosJIOrONOMCKOBaA KOHTOpa Tloctynuso 
TnecTa «BalliBpocToKHedpTepaspelkKa» PAW NE SSI 


UMTHPOBAHHAA JIMTEPATYPA 


15,M. Keaaep, Tp, Wuxscr, reom. AH CCCP, 8. 104, cep: reom.,) Ne.34) (1948 
2A. K. Kpba0Ba, Jlepouckue oTmoxKeHHA loxKHOH uacTu BawKupcKxoro Ypauna, JI.—M 
1950. * 7. B. Haausxkun, Jleponckue otmoxKenua CCCP, Bpaxuonogp, atmac p 
KOBOAMLUX COpM ucKoMaembIxX dayH CCCP, 3, qeponckaa cuctema, 1947. *C. T. Cap xk: 
cau, Tl. WH. Teoqoposu4, OcHopuble yepTbl Mameoreorpapuu WeBoHcKoH smo0xu Ypam 
BowmxcKolt o6macTu (OOMMH (balMabHbIM aHamH3 JeBOHCKHX OTJoxKeHUuM), M3q. AH CCCI 
1955, © B. H. Tuxun u xp., Tp. BHMEPH, ps. 106 (1957). & A, A, Tp oun ye 
HeprenocuocTtb mameosox Bawxkupuu, M., 1950. 7A. H. Xonaamesuu4, Cos. reon 
Ne 39 (1949). ®& A.H. Xo anesu 4, Huxneqesonckue u diitpenbcKve Opaxnonogpl Cpep, 
-IOBCKOoH o6nacTtu, M., 1951. 
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| PEOJOPHA 


A. A. KPbIJIOB u tO. H. CHJIMH 


‘PEMA METAMOP®U3MA JIPEBHHX OTJIO)KEHHM CEBEPHOHM 30HDbI 
) TAHb-LWAHA 


(ITpedcmaeaeno axademukom JI. H. MWep6akossim 24 V 1958) 
_ Onpeyenad BospacT mopoybl aproHOBbIM MeTOXOM MbI OMpesensem BpeMaA 
PHCTaIIM3alMH KaJIMHCOepxauluX MHHepaJIOB. CeqOBaTe/IbHO, WIA MeTa- 
Opduyeckux NOpo sTO BpeMA HOBOOOPa30BaHH, TaBHbIM OOpa30Mm, ciOg 

NOJIeBbIX WinaToB. Ec MeTamMopdu3mM nopodb! Obl MOHbIM WH OXBaTbIBaeT 
OCTATOYHO OOJIbINOH PalOH, TO, NPHMeHAA aproHOBbI MeTOA OMpeseeHuA BO3- 
acta K 9THM MOpOaM, MbI QO/KHbI NOJYYMTb JOCTATOUHO OAHOPOAHbIe 3Haye- 
UA, COOTBETCTBYIOUIME BDeCMCHH MeTaMOpdu3Ma JaHHOH TOM («ypOBHIO 
2 MeTamopdu3ma»). 
 B. WU. BepHaackui mpufaBan OoubuIoe 3HayeHHe YCTaHOBJeHHIO «ypOBHA 
eTaMOp(u3Ma» (BO BpeMeHH) ApeBHedLUX Y4aCTKOB 3eMHOd Kopp (/, *). Ho nomu- 
O 9TOrO OpeseeHHe BPp€MeHH OCHOBHbIX TeCKTOHHYCCKHX COObITHH KaxOH 
TACIbHOK OOIaCTH MpecTaBsJIAeT HECOMHeHHbIM MHTepec. OHM M43 HaHOouee 
HTEPeCHBIX B 9TOM OTHOUWICHHH paHOHOB, Kak CMpaBeJIHBO YKa3bIBaeT 
{. H. Ulep6axos (°), aBasetca Cpequaa Asua, re mpeqctaBied pay nociezo- 
ATCJIbHO HapalllMBaeMblX TEKTOHHYCCKHX CTPyKTYp. 
| UHutepecuple mpesnosoxeHHaA O pOJIH TEKTOHHYeECKHX MpoleccoB mp MpH- 
€HeHHM aproHoBoro MeTOsa BbICKa3bIBa C. B. Odpyyes (’, 8). Caexyer oTme- 
dTb, TO BbICKa3bIBaHHaA C. B. OOpyyeBa OTHOCATCA K MarMaTHYeCKHM NOpogam, 
Me STH MOOKeHHA HHOa AOBOJIbHO CNOPHbI, HO WIA OCAOYHbIX MOPOA POVwIb 
2KTOHHYeCCKUX MpOleccoB OesycJIOBHO cyiuecTBeHHa (* °). 

OTjleIbHbIe WaHHble OG OMpeeeHHH BO3pacTa MeTaMOpP(H3Ma OCaJOUHbIX 
opoy, Taxb-Llaua Hamu Oblu momyueHbl pavee (*), HO AIA pelleHHA STOFO BO- 
poca Halo MMeTb JOCTATOUHO OOVIbLIOH MaTepHadl M3 OLHO CTpyKTYPHOH OOa- 
TH, JWIA pa3HbIX THMOB MOpoX v3 pa3sIM4HbIX ropHs0HTOB. B KayecTBe Takoro 
PpWMepa paccmMoTpHM MeTamopduyeckue Noposbl cepepHow soHb! Tanb-Llana. 

Syecb Mbil HaGI0aeM TPH ACHO BbIPaXKeHHbIX HHTPY3HBHbIX IMKJIa HMerO- 
(AX BO3pacT (aproHoBbIit MeToy Ha rpaHutax) 500, 340 u 260 man. ser (*). 
(poMe TOrO, B JaHHOM palioHe HHTCHCHBHO NpOABHJICA aJIbMMMCKMH oporese. 
[OMHMO 9TOFO ObLI eule PAA MeHEe YETKO BbIPAXCHHbIX MOBMXKCK 3CMHOH KOPbI. 

Kora Ke OblIM MeTaMOpdu30BaHbI ApeBHHe OCaKM B TaKOM Mepe, YTO OHH 
pHoOpesu cBoli CoBpemeHHbIii Bu? Korga rHeticbl cram rHelicaMn, a ClaHILbl — 
naHuwamMu? EXuublli Jim 3TO Mpollecc BO BpeMeHH H MpOcTpaHCcTBe? 

Jia O60CHOBaHHA NOMOGHbIX BbIBOAOB B JaJIbHeHWICM HaMH B3AT WIA H3y- 
CHUA JOCTaTOUHO OOWIMpHbIi (HeCKOJIbKO COTeH KBapaTHbIX KHJIOMeTPOB) 
yaCTOK CeBepHOi 30HbI Tanb-Lana. Pnapubiii stam Metamopdu3ma 3feCcb ecTe- 
TBeEHHO CBA3bIBaeTCA C KaJIEHOHCKOH 9NOXOH HHTPy3HBHOM AexATe/bHOCTH, Kora 
PaKTHYECKH KOHUMJICA PCOCHHK/MHAIbHbI STAN PasBUTHA STO OOMACTH. Ho 
O/lb TIPeMUECTBYIOULUX MH MOCMeAYIOUHX 9SMOX CKaqyaTOCTH B MeTamopdusme 
caOUHbIX MOpOA He BIMOHE ACHA. 

PaccmaTpuBad pe3yJIbTaTbl OMpedeeHHA BOSPacTa MeTaMOpPHYeCKAX NOpoA, 
pHBeseHHbIe B TAO. 1, MOXKHO CeMaTb CeLYIOUIME 3aKJIOUCHHA. 


) Zaxas 896 oe 


Ta6nuna it 


Bospact metamopuueckux nopog Tanb-Hlansa 


a ein 
a Mecto BeaTHA Mpobnl Tlopoga K, % ena lOct eee 
Ilporepo3s0Hckue NOpogy ceBepHOH 30HBI 
1 |M. Kemun MyckoputTosblit rHelic DROS 5,04 4295 
2 2,81 5,06 400 
3 TlonepouimnatT-myckosut. rHelic | 2,85 5,38 415 
4 Buorutosbli rHelic ARG 2,87 380 
5 [ouesBounat-OuorTuTos. rHelic | 2,10 3,14 335 
6 Tlonmepouinatopbml rHelic 2,44 3,76 345 
7 3,04 4,59 335 
8 Am@u6omoppiit cmaHel, On 0,94 300 
9 |Kypaan TojesBommat-6uoTuTos. rHelic | 1,26 Pao 385 
40 | OrTyxK 1,48 2,44 365 
44 Bilt! 5) Alt 370 
12 BuvoTHToBbI rHeHC 3,70 5,61 330) 
HuxkHenasdeoso0lckuve NOporcb CeBEPHOH 30HBI 
3 | Xp. Tepcxeti-Anaray| COopnaa mpo6a 2,00 | 3,44 380 
14 | Tepcxen-Auaray, ce- 
Bepo-3anayH. 
yYaCTb Xp. C6opHaa mpo6a 1,65 2,49 340 
15 | Kerpi-Ory3 BuoTuToBbli rHetic 2,09 Sol 350 
16 4,02 2,48 360 
17 IloeBouinaTOBO-6HOTHTOB. 
rHelic 3,60 0,94 370 
18 | Jixyyxa Ksapy-GvoTuToBblii poroBuk | 3,07 4,67 340 
Wg) CepvWuT-xJIOpHtToBblit cane | 4,03 6,62 365 
20 | Typrenb XJIOPHTOBBIH CJIaHell 2,20 2,66 270 
21 | Bapcexayx Ao 2,46 390, 
22 Boul ROD 390 
23 Del 4,45 365 
24 4,34 Tod 385 
25 | KaparyHmxyp BuoruTospilt rHetlic 4,26 5,42 290 
26 XJOPHTOBLIN caHely Bow) By To) 260 
27 | Cappr-Byaax VispecTkKopo-coquctThl cuaney| 1,83 ROD 325 
28 CHOMUCTHIN Cael, aIyeAS) 4,64 320 
29 Porosnk 3,10 5,45 390 
30 | Kuabgency CuHOAUCTHI CaHel, 2,39 3,64 340: 
31 2,08 3,48 305 
32 | Manxyu 2,60 404 350 
33 Ilonesowmmat-6uoTHTOBBIIi 
rHelic 4,71 6,98 330. 
34 | Aunx-Taul 3,58 6,43 360 
35 | Ban-JLyaa XJIOPHIOBbI cuaHelL 2,10 2.5 345 
36 PoroBuk 1,34 1 ‘88 315 
Huxuvenaneos0Hc Ke NOpOA WO xXHOH 30H 
37 | Ar6amH XMOpHcTH cael, | iste Deel 280 
38 TOU Miebed iLO 295 


1. [laa nogaBatomero 6ObIIMHCTBAa MpoOaHasM3upOBaHHbIXx MeTamopduut 
KUX NOpOy CeBepHoH 30ubI Taub-[Wana nonyunica Bospact, O1nsKuii kK BOspac 
KaJl@OHCKUX PpanuTouzoB (330—360 mun. ster). 

2. J[pepuue mporeposolickue (BO3MOxKHO, OHH H apxelcKue) nopoxb Tar 
JUaHbCKOTO KOMIWIeKCa ObLIH MeTaMOpdu30BaHbl (10 CocTOAHUA THEHCOB) B I 
JeqOHCKOe BpeMA. HeckoJIbKo Oovlee BbICOKUH BO3SPaCT MYCKOBUTOBHIX rHelic 
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ObACHAeTCA OObIYHBIM MpPeBbIIIeHHeM «MyCKOBHTOBOrO Bo3pacTa» Ha, «mouleBo- 
IMaTOBbIM» Ha 15—20%. CieqoBatenbHO, BCe 9TH THeliChI OJHOBO3pacTHHI. 
,OJIBINHHCTBO HH2KHEMAaeCOZOHCKUX MOPO OblIO MeTaMOp(H3OBaHO B KaJleJOH- 
KO€ BpeMA HO COCTOAHHA CJlaHIleB HM POFrOBHKOB (peAKO JO rHelicos). 

3. PpanuTouybl nepporo wHTpy3HBHOrTO WHkva (mpoTeposolicKue?), BospacT 
OTOpbIX OMpeseaeTcA B OOO MH. JleT, CyUleCTBEHHO He MeTamMop(bH30BasIHCb 
| TOcweyroujwe SMOXH CKaqyaTocTu. Onn MpeCcTaBJAJIM CO6OH OTHOCHTeJIbHO 
Oulee 2eCTKHE PIbIObI B TOMULE OCAOUHHIX NOpog. Bonpoc 0 BOsMOxHOli YacTHU- 
OH M MeCTHOM HX NepeKpucTansusalNN TpeOyer Gomee TULaTebHOrO H3y4eHHsA. 
4. Pepiuuckaa u Aupnulickaa snoxu oporeHe3a 3aMeTHOro MeTamMopdu3Ma 
Pe€BHHX OCaXKOB B CeBepHOH 30He TaHb-LaHa He BHIsBaIH. Bo3MoxKHO, ObwWIH 
€TAMOp(U30BaHE! JIMIUb HEOOIbIUIMe YYACTKM OTHOCHTEIbHO NOMATAMBbIX NOPOL, 
a rpanulle CeBepHON HM 1OXKHOH 30H H B OOACTAX HaHOOJee CHJIBHbIX PepILHHCKHX 
BYKeHHH (mpobbl NoNe 20, 25, 26, 31, 36). 

5. J[Be mpoObl metamopdwyeckux nopok 3 1OxKHOM 30HbI TaHb-llana 
NeNe 37 4 38) Janu Bospact, 61u3Kkuli K repuuHcKomy. Ogun uz TlamupeKux 
Opasios (npucianubli JI. VW. UlepOaxospim) Jan anbnulickui Bospact. 9ro 
OKa TOJIbKO IIpeIBapHTeJIbHbIe YKa3aHHA Ha TO, YTO B IOXKHbIX 30HAX «YPOBCHb 
eTaMOp*u3Ma» OCaOUHbIX NOpOX GyeT B KaKOli-TO Mepe ompeseATbCA Tep- 
HHCKOM HM aJIbuMiCKOH 9MOXaMu OporeHesa, XOTA, MO-BHMMOMY, 3/eCb 3Ha- 
MTCJIbHOe YCJIOXKHEHHE BHECYT PeJIMKTOBLIE FIbIObI H KMOACa» C KaJI@MOHCKHM BO3- 
aCTOM (9TH 30HbI TpeOyIOT CMelMabHOrO H3y4eHHsA). 

6. H3yueHue aproHoOBbIM MeTOJOM BpeMeHH TviaBHOrO MeTaMop(pu3Mma oca- 
OYHBIX NOpok (a B Clyyae NepeKpHCTaMM3alNH, BEPOATHO, HW H3Bep2KeHHbIX 
Opo) AaeT NOBOJIbHO YCTOMYMBHIE PesyJbTAaTbI, H, CJICMOBATeJIbHO, TOT MpHeM 
OXKHO IPMMCHATb KaK METON ONpeseeHUA <ypOBHA MeTaMOp(u3Ma BO BpeMeHu» 
aHHOrO yuacTKa 3eMHOH KOpHI. 

Pa6ora BbInOHeHa B JaOopatopun VW. E. CrapuKa, koTOpoMy aBTOpbI BbIpa- 
‘aIOT MIPH3HATEIbHOCTh 3a ILCHHbIe COBETHI. 


Payuepbli uncrutyT uM. B. IT. Xsonuna Ilocrynu10 
Akafemun Hayk CCCP 12 V 1958 
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TrEOJIO‘H 


K. J. TOMA3KOB 


O POJIM TEKTOHYYUECKHX CTPYKTYP B PASMELMJEHHH 
TEPLMHCKUX MHTPY3H4H CEBEPHOrFO TAHb-WAHA 


(ITpedcmaeaexo axademuxom H. C. Mlamcxum 31 V 1958) 


CepepHpii Taub-laub nocie KasleqOHCKOM CKJIaquaTOCTH, COMmpoBoxk a 
melHCA KPyMHbIMA WHTPY3HAMH TpaHOAMOpHTOB HM TpaHHTOB, B TeYeHHe BC 
noceqyioule TreoulorHyeCKOH MCTOPHH CYyUIeCTBOBa KaK OOWIMpHaA reoaHT 
KJIMHa/IbHad OONacTb (?,*). | 

Tepuwyckve TeKTOHMYeCKHe JBYXKCHHA MPOABWJIHCb B HHKHEM ee 
(TypHe — HW2KHee BH3e) H HaHOOvlee CHJIbHO B KOHUe Maleo3s0n (BepXHHH Ka 
60H —nepMb). B HuxKHeEM KapOOHe MPOHCXOAMJIO BHEApeHHe AMHOPHTOB, MOP 
TOCHEHHMTOB, FpaHOAHOPHTOB, FpaHHTOB HM HHTPY3HBHbIX KBaplleBbIX MOppupo 
a B MepMO-Kap6oHe OblIM CCPOPMHPOBaHbI HHTPY3HH MOHIOHHTOB, CHeHHT 
aJlbOHTOPUPOB, PpaHOCHeEHHTOB HM aJIACKMTOBbIX TpaHHTOB. Hu»xKHeKapOoHoB! 
HHTPY3HH MpOpbIBaloT NOpOAbI NeBOHAa H MepeKPbIBalOTCA KOHTVIOMepaTaMH Bepy 
Hero BH3€— HaMiopa, MepMO-KapOOHOBbIe HMCIOT AKTHBHbI€ KOHTAKTbI C MOpod 
MH CpefHero KapOoHa HM C MpeANOMORKUTeIbHO NepMCKHMA NopdupuTamnu. 

Bce repiwHckHe MarMaTHueCKHe Tela, B MpOTHBOMOJIOX*KHOCTb cee 
H€3HAUHTEIbHbI MO CBOMM. pa3MepaM, H JIMUWb OTJeJIbHbIe H3 HHX MOcTura 
100—200 km’. Huorga uHTpy3Hu NpvypoueHbl K paspbIBHbIM HapylIeHHAM MH. 
MeCTaM M3 MepeceyeHHA, Ha OCHOBAHHH 4ePro ObIIO BbICKa3aHO MpeANOO*KeHE 
YTO BCe OHH KOHTPOVIHPYIOTCA PIyYOHHHbIMM pa3vomamu (1). [locmeKkaseqoHcK 
Pa3pbIBHble HapyWeHHA B paCCMaTPpHBaeMOM paHOHe PacmMpocTpaHeHb! BeCbI 
IUMPOKO, HO, KaK YCTAHOBJIeHO NOCeLYIOWNMMH paOOTaMH, JIMIIb K HeMHOTI 
u3 HHX MpHypoueHbl HHTPY3HBHble Tea. 

TIpn npopegennu reovlorocbeMOY¥HbIX H MOHCKOBbIX paOOT B WeHTpasIbE 
yacth CepepHoro TaHb-[ana (mexay Mepuduanamu 73°30’ u 76°30’) aprop: 
HaCTOAWeH 3aMeTKH MOJIYYeHbI MaTepHaJIbl, NOSBOJIAIOW[He HAaMeTHTb PvlaBHe 
UIHe TEKTOHHYECKHE CTPYKTYPbl, KOHTPOMMpylollMe pacmpesetenne replLHHCK: 
HHTpy3Hit. 

Bce u3BecTHble BbIXOAbI eplMHCKUX MHTPY3HBHBIX MOpOk Kak HuxKHEeKape 
HOBbIX, TAK HM Me€pMOKapOOHOBbIX, pacnOv/laraioTcaA B Mmpemkesax OTHOCHTeIb 
Y3KHX JIMHCHHO BbITAHYTbIX 30H CeBepO-3anaqHOrO UW CeBepPO-BOCTOUHO 
HanpaBleHui. AHaJIM3 reomorMyeckoro CTPOeCHHA STHX 30H MOKA3bIBaeT, TO O1 
B CpeqHeM HM BepXHeM MaJleO30e CYUICCTBOBaJIH KaK MOOHJIbHbIe OCw1a6JIeHHI 
3OHbI, TEKTOHHYCCKHH PexXUM KOTOPbIX CYLIECTBEHHO OTIMYaJICA OT pexH! 
pasqeAIOWHxX UX OOvlacTei. 

K ceBepo-3anaqHbIM CTpykKTypam oTHocatTca ApamcuHcKas, ConKkysb-Au 
mequucKad HW tOoKHo-HMccbikKybCKad 30HbI, a K CeBepo-BocTounbiM — Kar 
KMuMHCKaA, KapaOasitHHcKan u Kemuncxan. Ilonoxenuve 30H noKasaHo Ha Op 
BOJMMOH Cxeme (puc. 1). 

Apamcuuckaa nu Conkyib-AnaMequHCcKaad 30HbI B CBOeM 10r0-BOCTOUH! 
MpONOJ2KEHHM MIPHMbIKalOT K «BaxKHeHWelt CTPYKTYPHOH HHH», BbI-.eICHH 
B. A. Hukonaespim (*). B cesepo-3anaqHomM HampaBienun ApamcuHcKaa 30 
YXOJMT 3a Mpeebl patioua, a Conkyb-AylaMeyquHCKand Mepekpbita TpeTHUHbI! 
M YeTBEPTHYHBIMH OTO%KeHHAMH UyicKkow Boaqunbl. IOxKxHo-MccpikkyubcK 
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2Ha MPOXOAMT BAOb wOx%KHOTO NOOepexbA o3epa VMccrKKyab UB BOCTOUHOM 
KOHYaHHM KupruscKoro xpe6ta coeyquusetca c Kemunckoit 30nolt. 

_ Kapakuunncxas 30Ha ceBepo-BocTouHoro HalpaBJieHHA Ha BCeM  CBOeM 
POTAXKCHHM ABJIACTCA B OOWEM NapaetbHO «tuHnn» B. A. Huxonaena; 
a ceBepo-BOCTOKe HM loro-3anayle OHA OrpaHuuena ApamcuHcKoli u Conkysb- 
JIAMEJIMHCKOH 30HaMH. 


Kapa banme --:, 


‘uc. 1. CxemMa MpocTpaHcTBeHHOrO pa3MelleHHA TepllHHCKHX HHTPy3Hl B WeHTPabHO yacTHK 
epepHoro Tsub-Llana. / — mexropHble BnafHHbl, BbINOJIHeHHbIe TpeTHUHbIMH MH YeTBEpTHY- 
BIMH OTJIO*KeHHAMH, 2 — OOnacTH pacnpocTpaHeHHA Nopod Naleoso0A H LoNaeosos, 3 — wITO- 
H HW MaCCHBbI TepUMHCKHX H3Bep2KeHHbIX TOPHbIX Nopod, 4 — cOHKYAbCKHH TpaHOAMOpHTOBHIiK 
accuB (repunHcKHi), 5 — rHeiicoBHAHble KBapueBble JHOPHTbI MaccuBa ConkyJb-Tay (npo- 
eposoiickue;), 6 — mectopox env H pyLONpoAENeHuA NomuMeTanoB, 7 — riapHeliwne pas- 
pbIBHbie Hapy enna, 8 — rpaHHUbl 30H pacnpocTpanHeHHA TepuKHCKHX MHTpy3Hli 


KemHHCKax 30HA CeBEPO-BOCTOUHOrO HallpaBJIeHHA ABJIAeCTCA OHOH Ma 
(anOoulee HACHINLCHHbIX TepUMHCKHMH HHTPY3HAMH MW XapakTepu3yeTca HaH6o- 
ee CJIOXKHBIM reoloruueckuM cTpoeHuem. B uctokax p. Mccpik-Ata ona conpa- 
aetca c Counkysb-AJviaMequHCKOH 30HOH. Ha 3amaqHOM MpOfOuKeHHH ee Haxo- 
MTCA MOOCa HHTCHCHBHO paCC/IaHWOBaHHbIX MOPOA BepXHero OpAOBUKa H jle- 
oHa, MpoclexuBalolladcA NO HCTOKOB p. Kapa6asrol. 

Mecra conpsxKeHuA CeBepO-3alaHbIX H CeBePO-BOCTOYHbIX 30H OTJIMUAaIOTCA 
JIOXKHOCTHIO FEOJIOFHYECKOTO CTPOCHHA HW OOWJIHEM PaSPbIBHbIX HapyLeHHi, 
(© KOTOPbIM NOPOAb! KaJleAOHCKOTO CKJa4YaTOrO OCHOBaHHA UW CpeHe-BepXxHe- 
ameo3OHCKOrO NOKpOBa MpeTepnesH 3HAYHTEJIbHbIe BEPTHKAJIbHbIe Nepemelle- 
WA, eM OOYCOBJIEHO «MO38aHYHOe» CTPOeHHE STHX YUACTKOB. 

Kak CaMOCTOATeEJIbHbIC TEKTOHHYECKHE SJICMCHTbI YNOMAHYTbIe MOOHJIbHbIe 
OHbI CYILCCTBOBAIN y2Ke JO KaJleJOHCKOM CKaquaTOCTH, a HCTOpUA UX CPopMH- 
OBaHHA MOKeT ObITh MpOcexKeHa OT OPAOBUKA AO KOHILa NMaeoso". 

BepxueoploBukckne OOpa30BaHHs, NpeMCTaBJIeHHbIe P1aBHbIM OOpa3oM Kpac- 
OUBeTHbIMH MOJIwIaCaMH HM pa3JIMYHbIMH BYJIKAHOreHHbIMH MOposamu, pacmpo- 
TpaHeHbI MpeHMyleCTBeHHO B Mpefedax 9THX 30H HH MO HX OKpaHHam. 
} KapaxnuuncKoli u KapaOanTHHcKoi 30HaXx, Ha OTJIO%KCHHAX BepXHero Opjo- 
UKAa, COPaCHO gaJleraloT CJaHIbl C MPOCJIOAMH H3BECTHAKOB, KOTOPHIe y2xKe BH- 
HMO ABJISAIOTCA CHaypHiickumMu. MoxHO mpeqnosaraTb HasiMuNe CHJlyPHHCKUX 
TOKEN B IOKHBIX yactax ApamcnHcKol u Conkyb-AsamMeQuHCKON 30H. 
; TeyeHHe BepXHero OPAOBUKa HM YACTH CHJIypa PaCCMaTPHBaeMble 3OHbI ABJIA- 
Cb T1porHOaMu, B KOTOPbIX MPOMCXOAMIO MHTCHCHBHOE OCaKOHAaKOMVeHHe. 
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Bo BpeMa KaJleHOHCKOH HHTPy3HBHOH JeATeJIbHOCTH 3TH 3OHbI, Kak OOW1act 
MAKCHM@JIbHOPO OMYCKaHHA, CJYKWIM TpaHulaMuv pa3esla MekK]ly OTACJIbHbIM 
KPYUHBIMH KaJileqOHCKHMM MaccHBamH. ApaMCHHCKasl 30Ha, HallpHMep, Ha BCe 
CBOeM IIPOTAXKeHHH pa3eAeT BA KPYMHbIX MaCCHBa KaJI€CMOHCKHX TpaHHTO! 
yop — Kouw6unckui u Cycambipcku. OTH MaCCHBbI, KaK H pa3fevIAlOulan Hi 
30Ha, OPHECHTHPOBaHbl B CeBepo-3alaHOM HalpaBJIeHHH. Conk yuib-Aamequi 
CKasd 30Ha Ha CeBepHoM CKIoHe Kupru3cKoro xpeOTa pa3srpaHHunBaer PAT Pps 
HHUTHBIX MA@CCHBOB, a BOCTOUHee 03. COHKYJIb OHA OKOHTYPHBaeT C ora Kall 
JOHCKHe rpanuTousb xp. Tepcxet Aua-Tay. JKyMroJIbcCKHH rpaHOAMOpHToBel 
MACCHB, Ka2KYUIMliCA CCKYULMM MO OTHOLIEHHIO K 3TOL 30HE, peACTaBsIAeT COOO 
Be CAaMOCTOATEJIbHbIec, HO COMpHKacaloulmecd Mexy coOOH MHTpy3Hu, UT 
YCTaHOBJICHO JeTaJIbHbIMH CbeMKaMH. OOlaCTb CTbIKa 3THX MACCHBOB OTYCTJIHB 
MpOCIexKUBaeTCA TO MHOFOUHCJICHHBIM KPYNHbIM OCTAaHIaM BMEULaroOulH 
nopod. 

Tlocue KaIeQOHCKOH CKaqyaTOCTH aKTHBH3allWA TeEKTOHHYCCKHX [BY2XKCHH 
HayalaCb B HHxKHeM—CpefHeM JeBoue. CkJlafuaToe KaJIeJIOHCKOe OCHOBaHHe 
«CMaAHHOe> KPYUHbIMH MACCHBaMH FpaHHTOHOB, ABJIAJIOCb OCTATOUHO HHep~ 
HbIM, H B HEM MOIIH BO3HHKaTb TOJIbKO OTJCJIbHbIeC Pa3PbIBHbIe HapYyleHHs 
XapakTepu3yemble 2Ke 30HbI, CJIOXKCHHbIC OCAOUHbIMH HW 9PPy3HBHbIMH MOpOTé 
MH, ABJIAJIHCb B CHJIy CBOeH MeHbINel MeXaHHYeCKOH MpOYHOCTH OO/1aCTAM 
paspaAQKH TEKTOHHYeCCKHX YCHJIHH; B 9TO BPeMA OblJIM 3aJIOXKEHbI MPOOJIbHb: 
MO OTHOLIeCHHIO K HUM pa3JIOMbl lyOMHHOrO XapakTepa, a MOpOfbl BepxHer 
OpHOBHKa HM CHIypa B Mpesesax 9THX 30H NOBepra/IuCb HHTCHCHBHOMY paé 
CylaHeBaHHio. BuwuMO 3THM MOXKHO OObACHHTb, HeCOrlaCcHy!O CO CJIOHCTOCTHI 
CaHeBaTOCTh 2ptpy3HBOB, KOHTyIOMepaTOB HM TeCuaHHKOB BepXHerO OPJOBHKé 
B TO BpeMA KaK B NOposlax cpeqHero OpOBHKa UH Oo/lee ApebHUX KOMIIICKCOE 
BBICTYMaIOWUX 3a WpeelaMH 30H, HeCOrlaCHOro paCCJlaHWeBaHHA He HaOJKK 
Waertcs. 

IIpogombuble ri1yOMHHbIe pa3JIOMbl, OCOOeCHHO B MeCTaX COMPAXKeHHA 30) 
CYKWIH KaHaJlaMH, NO KOTOPbIM MpOHCXOAHJIO H3JIMAHHe J1aB CpeqHero H KH 
JIOrO COCTaBa B J€BOHCKOe BDpeMaA. 

TekTOHHYeCKHe JIBH2KCHHA HH2KHETO KapOOHa CONpOBOxXaluch copMup' 
BaHHeM OOJIbIWOrO KOJIMYeCTBA WITOKOB AHOPHTOB, TpaHOMOpHTOB HW rpaHHTO! 
HHTPYy3HBHble Tela STOrO MarMaTHYeCKOrO KOMIWIeKCa BCera pacnoJlara1orTe 
B Tpefelax paCCMaTPHBaeMbIX 30H, KOTOPbIe B CHJIY CBOeCH MOOHMJIbHOCTH ABJI 
JIMCb HavOolee JIerKO MpPOHHWaeMbIMH JWI} MAPMATHYCCKHX pacmlaBoB. 

OcakoHakomleHHe B BepXHeM BH3€ — Hamiope H CpesHemM KapOoue eC 
BalO 3HAaUHTe/IbHbIe TeppuTopHu CeBepHoro Tsanb-Ulana, riaBHbim o6pasoi 
Ha ceBepe (Uy-Muniickaa genpeccua) wu Ha tore (UatKano-HappincKan 30Ha 
BuiMAHHe pacCMaTpHBaeMbIX MOOHJIbHbIX 30H Ha XapaKTep OTVIOXKeHHH B BU3é 

{ 


HAaMIOPCKHX JlempeCCHAX JOCTATOUHO He BbIACHeHO, HO B Mpeselax MOHATHS 
pasyeistomero Uy-Maniicxyto wu UarKkano-Hapbincky1o o6sacTH, MOOHJIbHE 
3OHbI CYULECTBOBAaJIM KaK BMaXMHbl, Ha 3HAYHTEIbHOM YaCTH KOTOPbIX Mpoucx 
J\MJIO HaKOMJIeCHHe MpeHMyUleCTBeHHO TeppHreHHoro rpyOoo6somoyHOrO maT 
puaa. KaMeHHOYrOJIbHble OTOXKeHHA B CeBepPO-3allaqHbIX 30HaX COXPaHHJHC 
B OacceiHax pp. TouyK u Apamcy, cepepHee mepepaia Kpizapt u toxuee r. Pp 
Oaube. | 

B BepxHeM KapOoHe—nepMH MpOucxosMJa OHa H3 HanOoulee HHTeHCHBHDbI 
(pas repWHHCKOrO TeKTOreHesa, CONMPOBOXKaBllaicA HHTPY3HAMH MOHILOHUTOE 
CHEHHTOB, aJIbOuTOupoB HU aJlAcKuTOB. I]epMo-KapOoHOBbIe HHTPY3HH HaHOOUE 
SHAYHMTeJIbHbI MO pasMepaM, a (OPMUMPOBaJIMCb OHH B TeYCHHE HECKOJIbKUX pa 
MarMaTHYeCKOH JeATebHOCTH. OTH HHTPY3MH, KaK HM HMKHEKAapOOHOBbIe, py 
YpOu¥eHbI HCKJIIOYHTeEJIbHO K PpaCCMaTPHBaeMbIM MOOHJIbHbIM 30HaM. Hanooue 
KPYyNHble CHe€HHTOBbI€ MaccHBbI Kolsbi-OmMny uM Caxfbik KOHTpomUpyroTe 
PaspbIBHDIMH HapyWeHHAMH, MpOXOAAULMMM BHYTPH 30H. B Tako xe CTpyKTYfE 
HOM MOJIO*KeCHHM HaXOMMTCA MACCHB PHEHCOBHHbIX KBapIeBbIX KHOPUTOB xp. CoE 
KYJIbTay, KOTOpble, O€3 AOCTATOUHIX OCHOBaHHH, OTHOCATCA K OMaeO3olicKH: 
oOpa30BaHHaM. 
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_ Takum o6pasom, B MpocTpaHcTBeHHOM pa3MeleHHN replMHcKUX HHTpy3uii 
€pBOCTeMeHHOe 3HAYeHHe MPHHaWIeKUT MOOMJIbHbIM JIMHEMHOBbITAHYTHIM 30- 
aM, AaKTHBHaA TCKTOHHYCCKAA YKH3Hb KOTOPbIX MO2KET ObITh MpOCexKeHa OT 
pAoBuka JO Kona maeo30n. PaspbiBHble HapylWIeHHA B Mpelelax 3TUX 30H, 
aK COriaCHble C HHMH, TaK HM CeKYUIHe, OKA3bIBaJIM BJIMAHHE TOJIbKO Ha pa3- 
‘epbl H (OPpMy HHTPYy3HBHbIX Ted. 
 Tlogapusatomee OobUIMHCTBO CBHHIOBLIX, MEAHBIX HW A pyrux MecTopox ,enuli 
-pyAonpossnenui Cesepxoro Taxb-Llana mpocrpaHcTBeHHo CBa3aHO C replHH- 
KMMM MHTpy3HaAmu. Cileqyer OTMETHTb, YTO MOUTH BCE HSBeCTHbIe MeCTOPOxK]e- 
a WM PyOMpOABJICHHA NMOJIMMeTaJIOB, M€M, 30I0Ta H APyrHx 3JIeEMeHTOB 
[pPHYPpOUueHbI K OTMCYCHHbIM 30HAM paCMpocTpaHeHHA TeplHHCKHX WHTpy3suii. 
'TO OOCTOATEIbCTBO MOXKET HMETb BaXKHOe 3HaYeHHe JIA MWIaHupoBaHuA MOKC- 
OBbIX paOOT WH MpH COCTaBJICHHM MeTaJJIOreHHYeCKHX KapT pailiona. 

Bosee [eTaibHOoe W3y4YeHHe 3aKOHOMepHOCTeli pa3MeleHHA TepuWHCKUX 
HTpy3Hi MW MpOCTpaHCTBeCHHO CBA3AHHBIX C HAMM MeCTOPOX eH MOMesHBIX 
CkomaembIx OyJeT UMeTb BaxKHOe MpaKTHYeCKOe H TeOPpeTHYeCKOe 3HAYeHHE. 


YupapseHHe reoOrHH HM OXpaHbl Hep Tloctynuso 
| mp Copete Munuctpop KuprCCP 28 V 1958 


) 
: LMTHPOBAHHASA JIMTEPATYPA 
| 


1 Teonorua CCCP, 25, Kupruscx. CCP 1954. 2 B. A. Hukxowaaes, Tp. 3-ro Bceco- 
3H.cbe3fa reooros, B. 1, 1930. * B. A. Hukowmaes, San. Bcepoc. munHepan. o6ml., 
mo 1 (1937)> 4 Bo A. Hukoaaes, WVpo6n. con. reom., 7, No 171937).  ° HM. 
‘HHH bt H, Bectu. JIFY, Ne 12 (1957). 
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Jloxnzaynn AKayeMun HaykK cccP 
1958. Tom 122, Ne 5 


A. If. TAPKOB 


K BOMPOCY O TEKTOHHYECKOM CTPOEHHH 
}O)KHOs-MUHYCHHCKOM KOTJIOBHHbI B KOHUE )KABETCKOLO 
BEKA 


(IIpedcmaeaexo axademukom C. H. Muporoeem 27 V 1958) 

B nacTosmel CTaTbe paccMaTpHBaeTCA TeKTOHHYeCKOe CTpoeHHe IOxHO-Mre 
HYCHHCKOM KOTJIOBHHBI KOA CpeqHero eBoHa. BoccTaHoBseHHe CTpyKTypHoOre 
TlWiaHa MpOuWIbIX 90x Cnoco6cTByeT H3yYeHHIO HCTOPHH POpMupOBaHHA COBP 
MeHHOH cTpykTypb! MunycHHCKHX KOTJIOBHH. Kpome Toro, paccMaTpHBaeMbil 
BONpOC MpefcTaBAeT ONpeACeHHbIM MpakTHYeCKHH HHTepec B CBASH C MpoOLom 
2KalOUMMHCA HePTeNOHCKOBbIMH paOoTamMH B MuHYyCHHCKHX KOTJIOBHHAaX, Tal 
KaK HMe€HHO H3 OTJIOXKEHHM X%KUBETCKOFO APyCca OblIM MOMYYeHbI MpOMbILUJIeHHbI 
mpuTok ra3a Ha ByictpaucKo mviowlayqu (cKBaxkuHa Ne 1-P) wu HesHayHTeJIbHbI 
(u3MepsAeMble JINTPaMH) MpHTOKH JIerKoli HedTu Ha AviTalicKol nviowjayu. 

Jia BOCCTaHOBJICHHA CTPyKTYPHOrO MWlaHa KOHILa *KHBeETCKOFO BeKa Obl 
COCTaBJIeHa KapTa PaBHbIX MOLLHOCTeH OTIOKeHHH ACKH3CKOH, HJIEMOPOBCKO 
w Oeickoh cBuT. Ilpu asToM uCNOMb30BaIHCb KaK J/IEKTpOKapOTaKHble MaTepH 
aJIbl TIYOOKUX CKBa2KHH (MPeCHMYLLECTBCHHO JWI WEHTPaJIbHbIX PaHOHOB KOTJIC 
BHHbI), TaK H Pe3yJIbTaTbl TeOJIOPHYeCKHX HaGOwOAeHHH. HuxkHHe Be CBHTHI ; 
aCKH3CKaA H WJIEMOpOBCKad — MpeCTaBJIeHbl TeppHreHHO-KapOOHaTHbIMH II 
poOdaMH —M3BeCTKOBHCTbIMH NeCuaHHKaMH, aVJIEBPOJIMTaMH, aprHJiwiMTaMy 
Cpe4M KOTOpbIxX ECTpeyaloTca peAKHe Mpocson AOJIOMHTa HU M3BecTHAKA. Ha Tep 
putTopuu lOxKHO-MuHycnHHCKOH KOTJIOBHHbI OTJIOXKeCHHA ZYTHX CBUT HCIIbITbIBALO’ 
(pallHaJIbHble H3MCHCHHA HM HE BbIeprxKaHbl MO MOWWHOCTAM. BepxHuli wieH pac 
CMATPHBaeMOrO KOMMVIeKCa OTJIOXKeHHH, Oelickan CBUTAa, MpelcTaBeHHaA TvlaB 
HbIM OOPa30M BOJOPOCJIeBLIMH H MeJIHTOMOP@HbIMH H3BeCTHAKAMH, M10 JIeBOOE 
pexkbio p. Ennces He HCHbITbIBaeT (pallMaJIbHbIX H3MCHEHHH HU COXpaHseTr OcTAa 
TOUHO BbIepxKaHHylo MouHOCTb. Ilo npaBoOepexbio p. Enucea crpoeuue i 
MOLHOCTb OeHCKOH CBUTbI MeHAIOTCH. Ha sleKTpokapOTaxKHbIx paspesax TOJILL 
CYUeCTBEHHO KapOOHATHbIX OTJIOXKeHHH ACKH3CKOH, HJIEMOPOBCKOH HM OelicKOl 
CBHT COOTBETCTBYeT HHTePBaJl OTHOCHTEJIbHO MOBBIWICHHbIX 3HaUeHHH ox. [panu 
Ib] C HH2Ke- H BbILUeeXxXAaLIMMH KPaCHOLUBeTHbIMH TeppHFeHHbIMH OTJIOXKCHHAMI 
aOakaHCKOl H Ol aHOBCKOH CBUT JOCTATOYHO OTYETIIMBbIC H OTOMBAIOTCA NO pes 
KOMY Cnajly COMpOTHBJIeHUH. 

CoctaBuieHHad Hamu Kapta (puc. 1) paBHbIxX Mou{HOCTel AIA paccmaTpuBae 
MOFO KOMIIVI€KCa OTJIOVKCHUM CBUACTEbCTBYECT O CJIOXKHOCTH WH 3HAYHTEIbHON pac 
WJIEHEHHOCTH BHYTPeHHeH CTpyKTypbI IOxxHO-MuHycHHCKOli KOTJIOBHHbI B KOHL 
cpefluero epoHa. MakcuMaJibHoe norpykKeHve PUKCHpyeTCA Ha Kpalinem toro 
ganaye BnafwMubl, B AcKu3cKo-TauiTbinckom paloue. B paspese acKu3cKoli | 
HJICMOPOBCKOH CBHT 3TOrO yyuacTKa NMpeoOMaaloT NWeCuaHuKH; aJIeBPOMHTHI | 
aprHJJIMTbl HIrpaloT 3aMeTHO MOAYHHeEHHYIO powlb. MakcumabHaad MOLLHOCT 
OTNOxKeHHH (1215 mM) oTmeyaerca y c. Mnemoposo. K ceBepy, cepepo-BocToKy 
BOCTOKY MOUIHOCTb 3HaYHTEJIbHO COKpalllaeTCaA H Ha IOXKHOM CKIOHeE Y6aTcKOr 
orpora (r. Kup6a) He mpespuuaer 270 M, a y c. Lymeppi (npaspili Geper p. Eun 
cex) ymMeHbluaetca 10 180 M. Sanaqubiii Oopr Ackuscko-TamTbinckoro mporn6 
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ie yQaetca HameruTb I] pwHnmas BO BHUMaHMe XapakTep H3MeHeHHA MOMLHOCTH, 
MOXKHO MOJlaraTb, YTO B AKUHBETCKOE BPeMA B NOrpy2keHHe, NOMHMO paccmaTpH- 
3aemoro MporvOa, ObWIH BOBeYeHbI M COCesHHe C HUM palioHbI BOCTOUHOTO 


yc. 1. FOxknHo-Munycuuckasd KOTMOBHHAa. CxeMaTHyeCKaA KapTa paBHbIX MOULHOCTeM JIA OTJIO- 
<eHHH acku3cKol (Degvas), umemoposcKol (Degvil) u Ceickoh (Degvbs) cant. a—potopHas 
KBaKHHa, €@ HOMEP H MOWLHOCTb OTMOKeHHH (Mm); 6 — TecMorMyecKkHh paspe3, ero HOMEp, MOLII- 
(OCTb OTMO2%*KeHHH (m). Paspespi: /— no p. Euucet, 2 — p. Jxupum, 3 — r. Y6pyc; 4— p. 
‘onuea, 5 — p. BumxKa, 6 — Ualispi-Koxusa; 7 — ct. YuOat, 6 — p. Kampita, 9 — 03. Aprt- 
yb, 10 —r. Kup6a, // —M. Crip, /2 — B. Crip, 18 — p. Acxus, 14 — Ben. Yip, 15 — 
imemoposo, /6 — Illyxeput, 17 — Mrepb-Kyab; sonbl mpornu6os: / — Acku2cKo-Talltpim- 
kaa, // — Jly6euckaa, /// — Kanaruncxas, 1V — UepxoropcKo-Ty6unckaa, V — Kytens- 
yyyKcKad; 30HbI no_HaTuli: 1 — Tarapcxaa, 2— YiiOatcKxas, 3 — AppimKalicko-buyxKUH- 
cKaa 


KOHa Ky3Heuxoro Asa-Tay. OfHaKo mpeoOlaqanue B paspese aCKH3CKOH 
(JIEMOPOBCKOH CBHT MeCYaHHKOB CBHJeTeJIbCTBYeT O CPaBHHTebHOM O1M30CTH 
la 3anae OeperopoH suHun. YruucKo-belicxaa u Acku3cKkaa NOJO*KUTebHBIE 
TPYKTY" SI, OPHCHTHPOBAHHble mMonepeyHO nO OTHOWeHHIO K Acku3cKO-TauiTpin- 
KOMY ilpOrHOy, He HalllIH OTpaxkeHHA Ha paccmaTpHBaemold Kapre. I]o-BuquMo- 
LY, 9TH NOMHATHA ABJIAIOTCA OOee MOJIOLLIMH CTPYKTYPHbIMH 9JIEMCHTaMH, BO3- 
[MKLUMMH Y2Ke B OculIexKHBeTCKOe Bpema. Ha umpore 53°20’ AckuscKo-Taurpin- 
KUM MIpOruO u3MeHAeT CBOE CeBePpO-BOCTOUHOe MpocTHpaHHe Ha UWIMPOTHOE, 
ACUICHAACh MPH 9TOM Ha Ba CAMOCTOATEJbHBIX MmpornOa. Ha yuactKe pacuse- 
ieHUA AMIMVIMTYAa uporvOa He mpeBpluaet 400 m (ckBaxnuHa Ne 7-P Anraticxas 
A3BebIBATeIbHAA TMVOULab). 
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BocrouHo-ceBepo-BOCTOYHBIM mposomKeHvem AckuscKo-TauiTbincKoro Mpo~ 
roa aBuinetca JlyOeHcKad 30Ha, OKOHTYpeHHad H30MaxuTOH 4UU M. 

Cepepo-ceBepo-BOCTOUHIM mposouxkenuem AckuscKo-TauTpincKoro mpornoa 
aBasnetca KanarnicKad 30Ha MOrpy2KeHHA, CIMBaiouladcA Ha CeBepe C OOLIMp- 
ubiIM UepnoropcKo-TyOnuckum mporn6om. JlyGesckomy u KasaruHcKoMy Mmpo- 
rH6aM B COBPe€Me€HHOH CTPYKTYpe KOTVJIOBHHbI COOTBETCTBY!OT OJHOHMECHHDIG 
MYJIbIbI TIpHOJH3HTe@IbHO TaKHX Ke OYePTAHHH, BbIIOJIHCHHbIe JeCBOHCKMMH, 
HH2KHCKAMCHHOYTOJIbHBIMH HW BepXHellaJIeO3OHCKUMH OTJIOXKCHHAMH. 

Kpynuble novloxKuTeIbHble CTpyKTypbl paaoua, Tarapckaa HU YuOaTCKas, pac- 
MOJIOXKeHHbIe B WLeHTPaJIbHuli YaCTH KOTJIOBHHbI, OXAPAKTePH3OBaHbl OTHOCHTCJIb~ 
HO MOHM2KCHHbIMH 3HaYCHHAMH MOLLHOCTH. Tarapckoe MOJHATHe OKOHTYPpeHa. 
v3onaxuToH 250 m. MuHumadibHaad MOULHOCTb (200 M) OTMeyeHa B CKBa2KHHG 
Ne 3-P (Cepepo-Tarapckaa pa3BesouHad muioulayb). K tory H toro-BOcTOKY OT! 
cKBaxkuHbl Ne 3-P caekyer OxKUaTb elle MCHbLIYIO MOWHOCTb. BpiIcTpaAHCKOe Ht 
Asraiickoe JIOKaJIbHbIe MOXHATHA, YCTaHOBJICHHbIe B COBPeCMeHHOM CTpyKType Hi 
He MOJYYHBIIMe OTpaxKeHHA Ha paCCMaTPpHBaeMOl KapTe, OCJIOXKHAIOT 3allaHOe 
morpy2euHe TarapcKoro nogusatTna. Ilo-BuqMMoMy, 9TH JIOKaJIbHbIe NOJHATHA,, 
He Halle{UIMe OTpaxKeHHA B 2%MBETCKOM CTPYKTYPHOM IWlaHe, OOpa3z0BaJIHCbe 
no3Hee, B KOHUe MaJleo30x — HayaJle Me€30304. 

Cepepo-BocrouHomy nlorpyxkeHHio YiiOaTcKoro oTpora Ha paccMaTpHBaemoli 
KapTe COOTBETCTBYeT CTPYKTYpHbIit Hoc. MHHuMaJIbHad MOULHOCTb (180 M) oTMe-~ 
yaeTcCA B pa3BeqOuHOH CKBaxKNHe YUOaTCKad; CTpyKTypHax 30Ha Norpyxaercs) 
B Ce€BEPO-BOCTOYHOM HallpaBJICHHH H MpoculexKHBaeTCA BIMVIOTb WO BpicrpAHCKOHl 
pasBelOuHOH MOWaqu, re MOU[HOCTh yBelMuuBaetca WO 400—400 m. yYuoat- 
Ka 30HA NOJHATHA, CYULeCTBOBaBLIAad elle B KHBETCKOe BPeMA, B COBPCMeCHHOH} 
CTPyKTYpe BblpaxkaeTcd B Bue neperu6a MeKaAy KassaruncKoi u UepworopcKon, 
MYJIbaMH, HaJIHYHe KOTOPOrO MOATBepKAeCHO CeHCMO- HU IIe€KTPOpasBeKOH. 

YuOatcKoe u Tarapckoe NOAHATHA, pasfevieHHble y3KHM KaJIstHHCKHM IIpO- 
rHOOM, B JOXKMBeTCKHH NMepHOA WCBOHCKOH HCTOPHH MpeACTaBJIAJIM, MO-BHMMO- 
MY, CHHY!IO CTPyKTYpHy!0 30HY, YHaCJIeAOBaBLIy!O LWIMpOTHOe mpocTupaHHe 
OMHOl 43 BUpPrallui KaleqOHCKOH CksaqyaToH cTpyKTypb! Ky3HeuKoro Aua-Tay. 

HenocpescTBeHHO kK ceBepy OT YHOaTcKOrO OTpora B 2KHBeETCKOM CTPpyKType 
KOTJIOBHHbI AOCTATOUHO OTYeTJIMBO MpocuiexKuBaetca pbimcko-buy»KuHCKas 
30HA NOJHATHA, BbITAHYTaA B Ce€BePO-BOCTOYHOM HalpaBJieHHH. CorsacHo pac- 
CMaTpHBaeMOH KapTe, 9TO NOAHATHE HCMbITbIBaeT MOrpyxXeHue C 1wro-3allaa Ha 
ceBepo-BocToK. MHHuMaJIbHad MOULHOCTb (175 M) OTMe¥eHa B CKBaxHHe Ne 1-P 
Ha AOakaHColb3aBoscKOH mloulaqu; Ha KapacyKckoH moulaqu (CKBaxxHHa 
Ne 1-P nu 3-P) MouHocTb yBeuuuBaeTca ZO 260 mM u, HakOHeu, Ha bugaKuncKoh 
muiouagqu Wocruraer 410 m (ckBaxkuHa Ne 2-P). O6pa3z0BaHHe JOKaJIbHbIX MOHA- 
THH (slpbimKalickoe, AOakaHcoJIb3aBoycKoe, KapacykcKkoe u BuyxKHHCcKoe). 
OCJIO*KHAIOMLMX COBPeMeHHy!0 cTpyKTypy SpbimcKo-buyxKHHCKOH 30HbI UW HE 
OTPpa3UBIIMXCA B YKHBETCKOM CTpyKType MoceqHeH, CulehyeT OTHOCHTb K KOHILY 
MaJIeO30A WIM axKe K M€303010. 

Mexyy ApsimKalicko-BuyaKunckol u YaOaTcKoli 30HaMu NOAHATH pacnoo- 
x#keH UepHoropckuit mporu6, KOTOpoMy B COBpeMeHHOM CTpyKTYype COOTBeTCTBYeT 
‘OMHOMMeHHaA MYJIba. OTOT mporHO B 2XHMBETCKOe BpeMA MpeMCTaBAd COOOH 
yacTb OOumMpHOH UepHoropcKo-TyOuHcKOH 30HbI C MaKCHMaJIbHbIM NporHOaHHeM 
B C€BepO-BOCTOUHOH uacTH. 

K cepepo-sanaly or SlpbimKalicKko-buyqxKuHCKOM CTpyKTYpHOH 30HbI OTMe- 
YaeTCA S3HAYHTCIbHOe YBEJIMYCHHE MOULHOCTH OTJIOXKCHHH ACKH3CKOM, HJIeMOpOB- 
ckoH H Oeickon cBuT. Ilo HampaBJeHMio Ha CeBep OT CKBa»KUHbI No 1-P (Kapa- 
CyKCKad MJ0ulaqb), MpuMepHO Ha paccToaHuu 8 KM, MOULHOCTb yKa3aHHbIX 
OTIOXKEHHH yBeMuMBaeTca C 260 fo 560 mM. MakcumasbHble MoujHOCTH (CBBILe 
500 M) oTMeualoTcs B NOJloce, MpHMbIKalouei HemocpesCTBeHHO K CeBepo-3anat- 
HOMy OopTy KoToBHHbI. ITporu6 »xuBeTcKOrO BpeMeHU, OTMe4aeMbIii Ha KapTe 
YBeJIMYCHHbIMM MOULHOCTAMH, B COBPeMCHHOM CTpyKType C CeBepo-3anaya orpa- 
HMYMBaeTCH AsbipTaIbCKHM pa3vioMoM. Ilo stomy pa3JIOMy yrvleHOCHBbIe BepXHe- 
NaJleO3OHCKHe OTIOKeHUA KyTenb-Bysykckoli MybAbl MPHBeAeHbI B COMpHKOC- 
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OBCHHE € HMKHEMaJIeOSZOHCKHUM KOMMJI€KCOM MOpO CKaqyaToro OOpaMeHua. 
lo-BuMMOMy, B pacCMaTpHBaeMbIH MepHOA BPemMeHH Ha KpaliHem ceBepo-3anaye 
OTJIOBHHbI MPOHCXOMJIO HHTeCHCHBHOe MpornOaHHe, OXBaTHBIUee ake CMex- 
ibIE PaHOHbI BOCTOYHOrO CKIOHA Ky3HeuKoro Asa-Tay. [losquee, B Kone na- 
(eCO30H HJIH WarKe B HavaJle M€3030A, CeBepO-3anaqHad YaCTb OMMCbIBAaeMOTO TIpO- 
u0a B CBxA3H C OOpas0BaHHeM A3bIpTaIbcKoro HaBura Obluia YHHYTORKeHA. 

TakHM 0O6pa30M, H3 MpHBedeHHOrO ONMCaHHA OCOOeHHOCTeH TeKTOHHYeCKOrO 
TpoeHusaA [OxkHOo-MunycHHckOli KOTJIOBMHbI JIA KOHILa CpeqHero eBoHa MO2KHO 
WelaTb CJIeAYIOUMe BbIBOAHI: 

1, OcHoBHbI€ 3JIEMCHTLI COBpeMeHHOM cTpyKTypbl lO2«HO-MunycuHcKoli 
OTJIOBHHbI ObIIH 3aJ1IOX%KEHbI CULE B OXKHBETCKOe BNeMaA. 

2. OOpa3s0BaHHe JIOKaJIbHbIX NMOLHATHH Tuna Boicrpauckoro, AGakaHCcouIb- 
aBoscKoro, KapacyKCKoro HM HeKOTOPbIX JPyrHX, OCJIOXKHAIOWLHX KPYMMHble 
TPYKTYPHble 30HbI, MPOHCXOAHIO NO3qHee, B NOCEXKUBETCKHH NMepHod HCTOpHH, 
KOpee BCero B BepXHeM MaJleo30e. 

3. Caeqyer OOpaTHTb BHHMAHHe Ha BO3MO2KHOCTb HaXxOXKeHHA 3ameuaTaH- 
IbIX 3alexKel HePTH HW rasa Ha JaJIeKHX KpblIbAX TarapcKoro nu YuHOaTcKoro 
IOWHATHH, OOpauleHHbIX B cTOpoHy KasarnucKoro mporvOa, B CBA3H CO 3HauH- 
‘CJIbHbIM H3MCHCHHEM MOILHOCTH paCCMaTPpHBaeMOroO KOMIWI€KCa OTJIOKeHHH. 
TepcnekTHBHOCTb YKa3aHHOrO palOHa 3HAYHTeJIbHO MOBbILaeTCA, eCCJIH yYeCTh, 
ITO HedbTb H a3 OblWIH ye NOwyyeHb! Ha BeictpsucKow u AstTalickol 0KaJIb- 
IbIX NOJHATHAX, OCJIOXKHAIOUIMX 3anaqHoe NorpyxeHHe KpyNHOH TarapcKon 
TPYKTYPHOH 30HbI. 

Beecows3uHpili HaydHO-HccaeqOBaTebCKHit Ilocrynusao 
) reoulorMyueckHH HMHCTHTYT 26 V 1958 
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Joxrnanns Akagemun nayk CCCP 
1958. Tom 122, Ne 5 


M. M. UAPbITHH u 10. M. BACHJIBEB 


HOBbIE JAHHbIE MO CTPATHPPA®HMH MAJIEOTEHA 
NOJIYOCTPOBA BY3A4H 


(ITpedcmaeaeno axademukom C. H. Muponoeoim 26 IV 1958)} 


3a mocseqHHe MATS eT Ha NOmyoctpoBe By3aun Obwio NpoOypeHo 3HayHTeJIb: 
HOe YHCIO CKBaXKUH, OOMbWAA YaCTb KOTOPbIX YaCTHYHO HJM MOHOCTbIO BCKPbI} 
Ja OTJOX*KeHHA NaseoreHa. OOpaOorka KepHa HU H3yYeHHe MUKPO*a YHHCTHYeCKH 
OcTaTKOB MOKa3aJIM, YTO B OMHCbIBaeMOM palOHe MpHCYyTCTBYIOT OCaKH Maseo? 
lleHa, 20lleHa M Omurouena. IIpu stom Tomula 90WeHa pacumeHsAeTca Oomee 1pobl 
HO, H B Hei MOXKeT ObITb BbIJeIeEHO HECKOJIbKO CTpaTHrpaduyeckux TOPH3OHTOH 
¢ XapaKTepHbIMH KOMIIeKcaMH (copamHHHdep*. 

B 1oro-BocTouHoH uacTH NowyocTtpoBa Bby3aun Mex]ly ObIBLIMM '3a1HBOM Kali’ 
ak u copom Kapakuuy, Bbilue (ayHHCTHYeCKH OXapakTePH3OBaHHbIX OTOXKECHHH 
WaTcKoro apyca, Bbifenaetca 10—12-merpoBas Nauka 3e/1eHOBAaTO-CepbIxX H Kpac 
HOBaTO-OypbIxX MeC4aHHCTbIX MepreeH. Ota Mauka OTMMUAeTCA Kak OT NOACTHMAaKO 
IHX €€ CBETJIBIX, OY€Hb MWIOTHbIX Mepreslell H H3BeECTHAKOB JaTCKOorO Apyca 
Tak HW OT KpOloulMXx ee OebIxX MepreselH 90LeHa. | 

OTa Mauka Mepresel OTH4AaeTCA OT HHKE- HW BbILWEeTeKAallNX MOPOM He TOVIbK 
CBOHM JIMTOJIOPHYCCKHM OOJIHMKOM, HO H CBOeOOpa3HbIM KOMMJICEKCOM MUKDpO: 
tbayuHbl. B otHune OT OCaAKOB LaTCKOPO Apyca, JIA KOTOPbIX XapakTepHbI Gyroiding 
caucasica Subb., Globorotalia membranacea (Ehrenb.), Bolivinopsis ex gr. 
carinatus (d’Orb.), B onucbiBaemol nayKe mpucytcTByroT Globigerina subsphae- 
rica Subb., Globigerinella voluta (White), Bulimina paleocenica Brotzer 
HW Jipyrve THNMUHbIe AIA NaseoweHa (opamunndeppr (?). 

OTJOXKeHHA NMaseoleHa MOCTeNeHHO, Oe3 pesKOrO H3MeHeEHUA MeTporpaduye 
CKOrO CocTaBa NepexOAAT B OTJOXKEHHA HHKHEFO 20LeHAa, KOTOPbIe MpecTaBuleHh 
CBETJIO-CepbIMH C 3eJICEHOBATbIM OTTCHKOM IWIOTHBIMM Mepremamu. B meprensx 
BCTPeualOTCA MPOCOHKH HM JIMH3bI 3eJIeEHOBaTO-cepoH %kHPHOM Taub. M3 9ToF 
TONMH onpesxenenb! Globorotalia velascoensis (Cushman), Gl. pentacamerate 
Subbotina, Cibicides midwayensis (Plummer), Globigerina  triloculinoide: 
Plummer, G. pseudobulloides Plummer, Eponides prumpyi Nuttall nu gp 

Ha 9TOM OCHOBaHHH OMMCbIBAeMbIN TOPH3OHT MOXKET COMOCTABJATLCA C 30- 
Ho Globorotalia velascoensis CesepHoro Kapxa3a (?) 4 ¢ rBHMpOBCKOH CBUTOF 
Manrpiusaka ("), KOTOpble, Kak H3BeCTHO, OTHOCATCA K HMXKHEMY 90IeHY 

MoulHocTb HHKHero 90leHa 5S—I16 mM. 

Bpue saeraeT Nauka CBeTJIO-CepbIX HM OeubIX Mepreeli C BKIIOUCHH AME 
KPHCTaJIIM4eCKOTO HM MOPOWKOOOpasHoro NUpHTa. 3yecb pacmpoctpaneubi Globo: 
rotalia crassaformis (Golloway et Wissler), Gl. triloculinoides Plummer. 
Gl. pseudobulloides Plummer, Cibicides midwayensis (Plummer), C. ungerianu: 
(d’Orb.), Eponides trumpyi Nuttall, Anomalina affinis (Hantken), An 
acuta Plummer, Globigerinella micra (Cole), Pullenia quinqueloba (Reuss). 

OTa Mauka MO KOMMeKcy BCTpeyalOulMXCsA B Heli (opamuHndep mMoxer ObITE 
comocTaByleHa c 30HoH Globorotalia crassaformis Cepepuoro Kapkasa (2) uc HHKHeE 


* OnpegenennaA cupamHHndep BbINMOMHeHEI B saOopatopun Asporeonoruueckoit aKcrieqH 
yuu No 10 Bcecoiosnoro agporeoviornueckoro Tpecta M. A. Bepreabe-Y cnenckoit. 
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eJIOH CBHTOH Maurpiuiaka (1), BO3pacT KOTOPBIX onpeyeimeTea Kak cpeqHe- 
OILeHOBDIIi. 

MouHoctb cpeqHero 30lNeHa 15—32 m. 

OTJO*%KeHHA HMXKHEFO MH CpelHero 90lleHa WMpoOKO pacmpocrpaHeHbl, OHM 
(MeIOTCA KaK B 1O2%KHOM, TAK M BOCTOUHOM YacTAx Momyocrpopa Bysauu. 

HanOouee xapakTepHbIM ropu30HTOM Masleorena Ha By3auax aABAeTCA MauKa 
BeTJIO-KOPHUHEBbIX («KOPeHHIX») ONOKOBMAHBIX TINH WH Meprevieli C OOM/IbHbIMH 
PIOHDIMM OCTATKaMH. OTa Mauka, MOMYYMBINAA Ha3BaHHe PbIOHOM CBUTbI, MOXeT 
JlY2KHTb XOPOWIMM MAPKHMPYIOULMM TOPH30HTOM. OnoKOBHHbIe TIMHbI MH Mep- 
CH ClaratoT OMMCbIBaeMYIO TOJILLY B BUAe TOHYAHLIMX MpocmoeK, oTYerO BCA 
[auka NOpO ABIAeTCA TOHKOCONCTOH. OnucbiBaeMad Toma Gorata pbIOHbIMU 
TATKAMH: 3/eCb BCTPeyalOTCH OTMeYaTKH MIaBHHKOB, 4Yelllya pbIO, OKAaMeHEB- 
ave MO3BOHKH UH 3yObl. IloceqHue NpHHaqiexaT akysamM u3 poyos Lamma, 
Jdontaspis, Otodus u gp. 

Uro kacaeTca BO3pacTa OMMCbIBAeMBIX OTJIOXKeHHM, TO OHH Ha OCHOBaHHH 
faxoqoK Globigerina bulloides d’Orb, Globigerina micra (Cole), Uvigerina 
ostellata Morosowa OuKHbI ObITh OTHECeHbI K BepXHeMy 30IeHy M ComocTaB- 
[eHbI C 3OHOM MIAHKTOHHBIX PopamuHudep CeBepHoro Kapxka3a (”) u c pHOHOH 
‘BuTOH MaxrpiuiiaKka ('). 

— Mowmpoctb pbiOHol cBMTHI BepxHero 30leHa KOe6eTcaA oT 30 go 55 M. 

_ GakanunBaeTcs pa3pe3 BepxHero 90leHa MayKOM CBeTJIO-CepbIX H 2Ke/ITOBAaTO- 
JeIbIX IJIOTHBIX MepremeH. Mectamu B MepresaX MO MIOCKOCTAM HamwlacToBa- 
1HA BCTPeUalOTCA MPHMa3KH 3eC/ICHOBATO-CePbIX MaCTHYHbIX PIMH, MeCTaMH OT- 
ACUAIOTCA BKJIOUCHHA YIVIMCTOPO BelllecTBa HM MMpHTa. OTa nayKa Mepreseli TakxKe 
)THOCHTCA K BepXHeMY 3OLLeHY, MOCKOJIbKY B Hell cofepxatca Globigerinoides 
‘onglobatus (H. B. Brady), Bolivina antegressa Subbotina, Uvigerina jacso- 
lensis Cushman, Cibicides pygmeus (Hantken), Cristellaria limbosa (Reuss), 
5iphonodosaria spinescens (Reuss), S. annulifera (Cushman et Bermudz), Nodo- 
aria bacillum Defrance, Dentalina consobrina d’Orb. u ap. Ona conoctaBaser- 
‘ad c 30HOH Globigerinoides conglobatus CepepHoro KapBka3a (?) 4 c BepxHeli 
Jeno (ajaepcKow) cpuTow ManrpiuaaKa ('). 

MomHocTb BepxHeH Oe0H CBHTbI BepxHero 90NeHa 10—35 M. 

B pocrouHori yactH Momyoctpopa By3aun onmMcaHHble MOpoybl MepeKpbiBaloT- 
‘A MOWHOM NaykoH rinH. [nuHbl 3ee€HOBAaTO-Cepble, TeEMHO-cepble, KOPHUHe- 
3bI€, IIVIOTHbIe, TOHKOJIMCTOBATbIe H MeJIKOOCKOJIbuUaTbIe MPH BbICbIXaHHH. []nactbl 
VIOTHBIX TIMH YepeyroTca C MacTaMH MWvwlaCTHUHbIX WIM MecuaHHCTbIX PIM. 
(IMHbI CHJIbHO 3aPHMCOBaHbIl, B HHX BCTpeyalOTCA MHPHTOBbIe KOHKPelHH. 

@MayHucTHyecKHe OCTATKH B TvIHHaX BCTpeyatoTca peyKo. M3 Hux onpesese- 
ih1 Marginulina bé4mi (Reuss), Bulimina sculptilis Cushman u Planulina 
sostata (Hantken), mo3Boms1oulMe OTHOCHTb 9TY TOJIMLY K OMrOleny. 

MouHoctb omHroweHa pe3Ko Bapbupyert oT 0 Jo 80 M. 

Takum o6pa30m NameoreHosBble OTIOxKeHHA Ha By3auax MoryT ObITb pacuse- 
{eHbl Ha pA, POPU3OHTOB,CONOCTABJICHHE KOTOPHIX C AHAJIOPMYHbIMM FOPH3OHTaMU 
IDYrux paHoHOB NoKka3biBaeT UX OObIUICe CXOACTBO C TrameoreHoM CeBepHoro 
Kapka3a, Maurpiuimaka u [Oxnoi OmMOp1. Pacunenenue maseoreva MoulyocTpoBa 
By3auH MO3BOAeT BeCTH 3feCb reOOrMyecKoe KaPTHPOBAHHE H BbINeATb Opa- 
XHAHTHKJIMHAJIbHbIe CTPYKTYPbI, OarOMpHATHbIe Ak MOHCKOB HeTuH HM MIpH- 
9OHOTO ra3a. 


MockosckHit HeTAHOM HHCTHTYT Tlocrynuso 
um. VW. M. Ty6xuna 21 IV 1958 


ILMTHPOBAHHAA JIMTEPATYPA 


1H. ®. KysHenmosa, JIAH, 82, Ne1 (1952). H. H. Cy66orTuHa, Muxpo- 
bhayHa HedTAHBIX MecTopowjeHHit Kapkasa, OmOni u Cpegueli Asun, 1947. 
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Jloxxnayp Akawemuu Hayr CCCP 
1958. Tom 122, Ni 5 


B. H. WIHJIOB u O. K. KAJIMUWIEBAY 


K BONPOCY OB YCJIOBHAX OBPASOBAHHS MOPO] 
CNMJIMTO-KEPATO®HPOBOH SOPMALIMH 


(IIpedcmaeaexo axademuxom H. C. Iamckum 26 V 1958) 


OyHOH u3 HanOo/lee XapakTepHbIX POPpMalHH THMMYHLIX TCOCHHKJIMHAJIbHBI: 
oO6acTeH ABJIAeTCH CIMMJIMTO-kepaTodpupoBad (3e/IeHOKaMeHHaA) copMmallys) 
dopMupoBaHHe NOpOA KOTOPOH OTHOCHTCA K Ha¥aJIbHOMY WHKJIY pasBHTHA reo 
CHHKJIHHaiH. I]pocrpaHcTBeHHble NapareHeTHyecKHe CBA3H 9TOH (opmMally 
C JPyrMMH pOJCTBeHHbIMH (OpMallHAMH Ha MaTepHaJle MHOTHX PaHOHOB MUP 
mopo6uo paccmotpeub H. C. UWlatckumn (?). 

Ilo coppemMeHHbIM mpecTaBieHuam (1), CIMHJIHMTO-KepaTo*upoBble PopMally 
ABJAIOTCH KOMIWI€KCAMH TOPO], pa3JIMYHbIX MO KHCJIOTHOCTH, HO OOpa30Ba 
IUMxXCA B TeYeHHe OJHOTO JWIMTeIbHOFO BYJIKAHHYeCKOrO WHKJa B MOBO 
ycloBHax. MMeHHO 3THMH YCJIOBHAMH, a He Ie€pBOHAYaJIbHbIM COCTABOM Jla 
OOyCOBJIeHbI BCe OCOOe€HHOCTH MHHEepasiorMyeckOro WM XHMMYeCKOFO COCTAaBG 
NOpok 3THX *opMalHH, OTHMYAaIOWMe UX OT MOPOA HOPMaJIbHOrO U3BeECTKOBO 
uleouHOrO pAya. 

Ilaneoreorpaduyeckand OOcTaHoBKa, CYIeCTBOBaBlIaAd Ha TeppuTopuH -Caxe 
MHA B Tpe€THYHOM TMepHoye, cnoco6cTBOBaJla HeOJHOKpaTHOMY OOpa3s0BaHi 
Nopo, CNHJIUTO-KepaToPupoBok cbopmMaluH. B uacTHocTH, Oco60 61aronpHATHbi 
YCJIOBHA WWI STOTO CYLICCTBOBAJIM B PaHHeM WH CpeHeEM MMOLMeHE, KOFa Ha 3Ha 
YHTEJIbHOH YaCTH OCTPOBa HHTCHCHBHO MPOABJIAIaCh BYJIKaHHYeCKad JeATeJIb 
HOCTb H IIPOHCXOJWJIO HaKOMI€HHe MOMHbIX BYJIKAHOreHHbIX Tou (*). B cBa3t 
CO CpaBHHTeJIbHO M@JIKOBOJHbIM XAPaKTePOM CYLIeCCTBOBaBLIHX B TO BpeMA MOP) 
CKHX OaCCeHHOB H POCTOM BYJIKAaHHYeCKHX MOCTPOeK WeHTPaJIbHOTO THNa NOABOR 
HbI€ H3JIMAHHA JlaB BCKOPe CMeHAJINCb HaXBOJHbIMU (CyOaspaJIbHbIMH) HM BMeCTE 
C 9THM HCye3aJIH YCJIOBHA, OlarONpHATHbIe WIA OOpaso0BaHuA MOpOX cCnusHTOS 
KepaTopupoBol copmalluH. 

IlposBuaenue BYJIKAHMYCCKOM JeATEIbHOCTH B MOPCKHX YCJIOBHAX, T. @. B 06; 
CTaHOBKe, IIPHHHMaeMOH 3a OarONpHATHY!O [WIA COpasoBaHHA NOpok cnHAUTC) 
KepaTopupOBOH (opMallMH, HMe/IM MeCTO Ha CaxaJIHHe H B NO3QHeHEOreHOByIG 
anoxy. I]pocrpaHcTBeHHO OHH ObIJIM NpWypOueHbl K TEPPHTOPHU Tak Ha3bIBaeMo 
ro JlamMaHOHCKOrO MaCCHBa, PaCHOsOXKeHHOFO B CeBepo-3anaqHOn uacTu fox 
MOJIOBHHbI OCTpoBa. XOPOWHe BbIXOAbI MPOAYKTOB NOJBOJHbIX H3JIMAHHH 9TOr 
BO3PaCTa MO2KHO HaOyllOaTb BO MHOFHX MecTaxX MaCCHBa, H B YaCTHOCTH y yCTbst 
p. Basopku, Ha CeBepHO OKOHeYHOCTH M. JlaMaHOH u Ha M. CrapuyKoro. 

Ha Oepery mopa, B 200—300 m toxnee ycrba p. Basosku, B mecuanuKax; 
HENOCPeACTBEHHO NOACTHMAIOWIHX MOAyWeYHbIe OasaJIbTOBbIe MaBbl, COOpaHa 
MHOFOUnCeHHad cbayHa, mpeycraBjenHaa Tellina lutea Gray, Liocyma fluctu- 
osa (Gould.), Mya (Mya) arenaria L., Natica (Tectonatica) clausa Brod. et 
Sow., Liocyma furtiva Yok., Cardita pacifera Yok., Laevicardium (Cerasto- 
derma) shinjiense Yok., Neptunea — Buccinum sp., Ancistrolepis (Clinopeg- 
ma) sp., Natica sp., Glycymeris Spas | 

Boabuias yacTb NOyuIeK B JIaBax uMeeT B ANHHY 1,0—1,2 m u B m | 
puny 0,4—0,5 m. J\MHHbIe OCH HX OPHeEHTMPOBaHbI OObIYHO B MepHAHOHAJIb- 


* Onpemeenve 3yecb u nuke — T. IT. Kannmesnu. 


(OM HalipaBJIeHHH HU HepeKO HaKJIOHeHbI 
IO. HeOO/JbIIMMH = yrviaMH K  TopH3oHTy. 
ITWEbHbIC NOAYWKH COMpHkKacaloTca Mex*KIy co- 
O10 CTEKJIOBATbIMH KOPOUKAMH, TpHyem MHOrO- 
IMCJICHHbIe OOJIOMKH TOCJIeMHUX, CIeMeHTHpO- 
SAHHbIC KaJIbILMTOM, S3aNOJIHAIOT MpOMexKYTKH 
MOKY COCeqHHMM Tosyukamu. Bowie cdopma 
lOMyIueK CTAHOBHTCH OOvlee H3OMeTPHUHOH (mo0u- 
WM WiapoBoi), a pa3smMep HX COKpamlaeTcaA oO 
),5 M. Bmecte c 3THM YMeHbIaeTCA OTHOCHTENb- 
{0€ KOJIMYeECTBO WapOB B OOMleH Macce MOposbI 
{ COOTBETCTBEHHO KOJIMYCCTBO IL€MCHTHP YIOULNX 
[X OOJIOMKOB CTEKJIOBAaTbIX 6a3aJIbTOB WH KaJIblLH- 
‘a. BesleqcTBve 9TOrO OTJebHbIe Wapbl yxe He 
OmpuKacaiorca Apyr c Apyrom. 

Takoli ke XapaKTep UMeIOT MepBOHauaJIbHO 

VIKAHOreHHbIe OTMO*KeHHA HU B 200—300 m ce- 
epHee ycTba p. Ba3cBKH, HO BbIIe OHH CMeHA- 
OTCA OOBIYHDIMH NOMLYWICYHBIMH JIaBaMnH. Ilocuen- 
[H€ BbIXOJAT HW Y ype3a BOLI HeMOcpesCTBeHHO 
[a CeBepHOH OKOHeuHOCTH M. JlamMaHOH. 3yecb 
Ke B NOCTHJIAaOlMX UX MecuaHHkax MpHucyT- 
TByroT Liocyma fluctuosa (Gould.), Cardium 
p., Mytilus sp. ind., Mya sp. ind. u Bala- 
lus sp. 
— TIpocsou wapospix JlaB BCTpeyaloTca, Kpome 
oro, H Ha M. Crapuuxkoro*. B 3ameraroulHx 
[Ky HAMM HOPMaJIbHO-OCaOUHbIX OTIOXKCHHAX 
OHapyxeubl: Pecten (Patinopecten) takahashii 
fok., Laevicardium (Cerastcderma)  califor- 
jense Desh., L. (Cerastoderma) sp., Liocyma 
luctuosa (Gould.), Macoma optiva (Yok.), Mya 
Mya) arenaria L., M. (Mya) arenaria L. cf. var. 
runcata L., Buccinum sp. u Natica sp. 

CoctaB dayHucTHYeCcKHX OCTATKOB, COoOpaH- 
bIX BO BC€X YKa3aHHbIX MYHKTAaXx, MO3BOuIAeT 
THECTH COflep2xKalllve HX HOPMaJIbHO-OCaOUHbIe 
TJIOWKCHHA, Aa 3a HHMH MH BYJIKaHOreHHble 00- 
a30BaHHA, K pa3JIMUHbIM TOPH30HTaM MapYysiM- 
KOH CBHTbI. Camble J{peBHHe H3 HHX OTHOCATCH 
_ BEPXHEMY MHOLEHY H BbIXOAAT KIOry OT yCTbs 
. Ba30BKH. 

Boslee MOJIONOH — PpaHHEeMJIMOMeHOBbIN BO3- 
acT — HMeIOT BYJIKaHOreHHble OOpasoBaHHA y 
eBepHOH OKOHEYHOCTH M. JlIamMaHOH H Ha M. Cra- 
wukoro. Eciu HeqaBHO OJHUM H3 Hac (*), BO- 
pekH MpeACTaBJIeEHHAM MpeAbIyWux UCce,oBa- 
eleli, HauaJlO BYJIKaHHYeCKOH CATeJIbHOCTH Ha 
[aMaHOHCKOM MaCCHBe OblvIO MOHHKeHO C M03 J- 
ero MIMOWeHa Ha PaHHHH, TO JOMOJIHHTeJIbHbIe 
OophI (bayHbl MNO3BOJIAIOT TMOHH3HTb~ ero eLle 
omee —jlO mo3qHero muoueHa. Anau3 pa- 


* EctTb HeKOTOpbI€ OCHOBAHHA MpeMNo/araTb, TO 
SpasopaHne WapOBbIX JaB 3eCb HM B HEKOTOPbIX J pyrux 
eCTaX CBA3AHO C BHEJPeHHeM JlaB BO BaKHbIe MpHOH- 
ble OCAaJ|KH. 
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YHbI 1O3BOIMeT He TOJbKO YTOUHHTb}) BpeMA  MPOABJICHHA BYJIKaHHY) 
CKO jJleaATesdOCTH, HO HM BbIACHHTb OOCTAHOBKY, HM B YaCTHOCTH OMpeeHI 
rlyOHHy OaccefHa, Ha He KOTOPOrO MpOWCXOAMIM OTeIbHbIC M3/IMAHHA Hi 
OCHOBaHHH aHasiv3a CocTaBa COOOUleCTB HCKOMaeMoOn (ayHbl HW JIMTOJIOHYeCKS 
ro cocraBa cosepxkaujux ux mopog T. I’. Kanuuiesuy mpuulia K BbIBOAY O TON 
YTO MOAYWICUHbIe HW WaposBble JaBbl B paOHe ycTbA p. Ba30BKH H M. CrapHKor 
W3/IMBaJIHCb Ha r1yOuHe mpuMepHo 50—100 M B OacceliHe C HOPMaJIbHOU Come 
HOCTbIO HM ra300OMeHOM, TOra KaK aHaJIOrH4Hble HM MOPOsbl C CeBEPHOH OKC 
HeyHocTH M. JlaMaHod —B 30He MpHuiMBa —oTvMBa, HO He ryOxe 15—20 Nn 

BeweqcTBue ObICTporo 3aCTbIBaHHA MOAyWeYHble MW WapOBble OasaJIbTbl Xé 
PaKTepH3YIOTCA 3HAYHTEIbHOH CTeKJIOBaTOCTbIO HM HaJIMYHeM MAK pomopupe 
BbIX CTpykKTyp. B pa3vIM4HbIX 4YaCTAX NOAYUIeK MHHepa/IOrH4eCKHH COCTAB — 
CTpyKTypa OCHOBHOM MaccbI pasaMuHbl. B kpaeBbIX YaCTAX MOPOAbI OOJasaic 
BUTpopupoBolt crpyKTypoH u Ha 73—87% COCTOAT M3 BY/IKAHHYeCKOrO CTeK 
{N 1,572—1,575). B HeGombutom KomuuectBe (12—15%) B crekse mpucyTCTBY 
OT M@IKHe JIeACTbI MarHOK1a3a HM TeMHOLBeTHBIX MuHepaloB (1—6%), mper 
CTaBJICHHbIX MPeCHMYUJeCTBEHHO OJIMBHHOM M pexKe KMHOMMpoKCceHoM. B cpel 
Heli H WeHTPpabHOH uacTAX MOMyuIeK KOMM4eCTBO CTeK/a COKpaulaeTcA 
50—58%, Hu CTpyKTypa mepexoquT B rualonuauToByio. KosMuecTBO 2Ke BKpé 
MWI€CHHHKOB WlaruoKa3a yBemMuuBaeTcA 0 32—37%, a TeEMHOUBeTHbIX MHH 
paslOB (MOUTH HCKJIOUMTeIbHO MCeBOMOpipos m0 HuM) —jo 7—lo%. 

IInaruoksia3z (NeNe 67—71) oTanyaeTcaA 3HauHTebHOU CBerKeCTbIO, COCTa 
ero MpakTHYeCKH He H3MCHACTCA B Pa3JIMYHbIX “YacTAX NoOAyueK. [IpeoOmaraid 
WMH CpeqH TeMHOLWBeTHbIX MHHepaJlOB OJIMBHH ABJIAeTCA MO cocTaBy Mepexo 
HbIM OT (pPopcTepuTa K XPH30JIUTY H B OOJIbUIMHCTBe CJly¥aeB 3aMe.leH HLIME 
CHTONOOOHbIM MHHepaJlOM WIM XJIOpHTH3upoBaH. Tak»Ke mouTH nounoGas 
XJIOPHTH3HPOBaHHbIM ABJIAeCTCA H MMpOKCeH, MO HeOOJIbWIHM OCTATKaM KOTOpOr 
MOXKHO lpeAnoularaTb, YTO OH OJIM30K K aBruTy. CreneHb H3Me€H2HHOCTH TeMH 
IBeTHbIX MHHepaJloB H MOpod BooOue HaHOOJlee BeINKa B NepexOAHOH uacr 
nOMyuweK WH yYMeHbliaeTcA MO HampaBJIeHulIO K HX WeHTpy. OgHako Ha 
CBEKHH OOJIMK HMeIOT MOpOAbI B KpaeBoH (CTeKJOBaTOH) YacTH noAyuek. Mute 
pecHo, 4TO, HapAyy C OOvIbuIeH H3MCHEHHOCTbIO CpeAMHHbIX YacTeH noxyuer 
MMeHHO K HHM IIPHYypOUeHbl yuaCTKH C 3a4aTOUHOM BapHOJIMTOBOH CTPpyKTypoH. 

Mak, nOJBOAHbIe YCIOBHA OOpa3s0BaHHA PaCCMaTPHBaeMbIxX MOpON BbIsBad 
B HHX BOS3HHKHOBeHHe CBOeOOpasHOH TeKCTYPbl H B HEKOTOPOH CTeMeHH CKa3é 
JIMCb Ha OCOOCHHOCTAX HX MHHepaJIOrHyeCcKOroO COCTaBa, OHAKO OHH HE iIPHBed 
K aJIbOHTH3alH MarHOKJ1a30B, CTOJIb XapaKTePHOH AVIA MOpOd CnuHTO-Kepz 
TOpupoBow bopmauun. He TowbkKo NeTporpaduyeckuHe UCCIEOBaHHA, HO H Jat 
HbI€e XMMHYeCKOrO aHasiu3a (TAO. 1) He OGHAPy2kuBalOT B HHX MOBbILUeHHOr 
cofepxanna Na,O no cpaBHeHHtO C OJHOBO3paCTHbIMH MM HM OJMHAKOBBIMH [i 
KHCJIOTHOCTH MOpOamMH OObINHOrO MpoucxoxAeHHA. KOHeYHO, GbICTpOe BOSHUK 
HOB€HHE CTeKJIOBaTOH KOPKH (°) HE MOKeT CJYXKUTb OOLACHEHHEM OTCYTCTBK 
abOuTH3auuH (*). [locieqHee, MO-BHAMMOMY, MO?KHO CBA3bIBaTb C OOpasoBaHHe 
BOKPyr J1aB ra30BOH OOOOUKH, MpenaTcTByloulel Dudpy3suu HoHoB. Odpasoss 
HHe STON OOOMOUKH B MOPCKOH Boe, NO AaHHbIM I’. Beckosa (°), BO3MO2xKHO IH 
Ha rayOuHax meuee 100 Mm. Tak uu “Haye, HO H3y4eHHe BYIKaHOreHHbIX PopMé 
un CaxaJiMHa Jaer OCHOBaHHe NOsaraTb, YTO JA OOpas0BaHHA NOpog cnusHTe 
kKepaTopupoBoi cbopMallHH HefOcTaTOUHO CaMmoro nO ce6e H3/IHMAHHA WaB B NO] 
BOJHBIX YCJIOBHAX, JIA TOTO HEOOXOAMMbI elle COOTBETCTBYIOLLME PLYOHHbI Oat 
celiHa, Ha JHE KOTOPOrO MPOHCXOAAT H3HAHMA, — 10 Kpalineli Mepe mpeBbiuiaKk 
une 100 m. 

CaxXasIMHCKHH KOMMJICKCHBIM Tloctynuao 


HayuHO-HCCJeOBaTeIbCKMH HHCTHTYT 22 V 1958 
Akajlemuu HayK CCCP 
UMTHPOBAHHAS JIMTEPATYPA 

*B. A. Sapapuukui, Tp. WH, B. 71, nerporpad. cep., Ne 24 (1946). 
C. Warckui, Tp. cope. mo ocaqounbim mopogam, Bs. 2 (1955). ° B. H. Lh 
114, Ne 4 (1957). 4B. H. UWluaos, JAH, 118, Ne 1 (1958). 5 H. D 
wey, J.S. Flett, Geol. Mag., 8, Ne 5, 202 (1911). ®G Beskow, Swer. Geo 
Undersok., ser. C, Ne 350 (1929) (Arsb.21 (1927)). 
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Hoxnagn Akayemun nayx CCCP 
1958. Tom 122, Ne 5 


MHHEPAJIO‘H A 


B. B. JIOBAHOBA 


CYJIBPOBOPHT B COJISHbIX MOPOJAX NPHKACNHACKON 
HH3MEHHOCTH WM IO)KHOrO NPUYPAJIbA 


(I]pedcmasaeno axademukom J. H. Ulep6akoeeim 23 V 1958) 


Cyappodoput (MgsB4O,)(SOx)2-9H2O) orHocutca K uMCIy OYeHD peqKHx 
OpaTOBbIX MHHepaJOB H B AOCTaTOUHO cTreneHu He u3y4eH. B auTepatype yxa- 
SIBAeCTCA JIHIIb OHO MeCTO ero HaxOx*KJeCHHA —B COJIAHbIX OTMO*KeHUAX Bec- 
2prembHa (CakcoHHsa). Tam OH HaiifleH B OCTaTKe OT pacTBO- 
2HHA KapHaJIMTa C aHTHApHTOM, OopalluTOM, KH3epHTOM Wy 
-tesiecTHHom = (?,”). 
 B TeyenHe nocequux set (1956—1957 rr.) npu usyyennu 
WIAHBIX Nopok B IIpukacnuitckoH HusMeHHOcTH H 1OxXHOM 
PHypaibe HaMH OOHapyxKeH cybPobopuT B rHqpoxumuye- 
<oH Tome Mugepa, Uenkapa u PKusancKoro mecTopoxKJe- 
uA. Ha Mugepe cysbpobopur Obl BCTpeyeH B BOCTOYHOM YacTH 
OHATHA, Ha TaryOuHe oT 53,45 jo 55,0 mM B KaMeHHOH Coun 
OO/IbLIMM COfep2xKaHHeM ruypobopauuta. MmMenuHo B cKorvie- 

MAX THApoOopaluTa HaXOAATCAH UAMOMOP*HbIe KPHCTAJIVIbI 
yibpoOoputa, pa3smMepom oT | yo 7 MM MoO AyHHe. 

Kpuctasibl XOpowo pa3BuTbl. OOHK HX — KOMOHHALLHA 
omMOuyecKoH mpH3Mbt 110 uw AunHpamugp 111. Kpucranapi p me 
IJIMHeHbI MO BepTHKaIbHOH ocH. []HpamMufasIbHbIe TOJIOBKH SRST nen ae 
2CKOJIbKO MIpHTynseHb! rpaHamu OO! (pune. 1). cysbtpoOopxta. 

UHs3yyeHve oOnTHyeCKHX KOHCTaHT MOKa3asI0, uTO 3TO j[By- Mugep, cKBaxkn- 
‘HbI MHHepawl C GOJIbLIMM yruioM onmTHuecKux oceli. Tlokasa- "4 Ne ae 06- 
JIM TIpesIOMJIeHHA N, == |, bo2 + 0,002, i = 1,527-L0,002. EIS hl: 
‘JJIMHeHHe OTpHaTebHOe, MoracaHwe mpAmMoe. OnTuyeckne 
OHCTaHTbI HHJepcKoro cyJibPoOopuTa HeCKOJbKO OTJIMYAIOTCA OT MIpH- 
eJICHHBIX B JIHTepatype (1°), a HMeHHO: MO JIMTepaTypHbIM j{aHHbIM 
- == 1,044; NV) = 1,540; N, = 1,527; 2V = —79°. Vingepckut cympcbo6o- 
MT OTIMUAeTCA Coulee BbICOKMM 3HayeHHeM N,. QHaueHHa HWKHAX MOKa3zaTe - 
eli MIpeIOMeHHA TpakTHueckH copmajaor. Bsuyy HecopnayeHHA 3HayeHHs 
OKa3ZaTeIA NS C H3BeCTHBIM B  JIMTeparype, OOpa3sel, cysibPpoboputTa Obl! 
epeyaH Ha Kacbespy kpuctasorpapun Jlenuurpayckoro rocy{apcTBeHHoro 
IMBepCHTeTa Jif TOUHOTO M3y4YeHHA ONTHYeCKHX KOHCTaHT. OnpeeeHHs, 
inomHenupie 3. X. XypxKyAAH, NOATBepwMH HallM WanHple (N= 1,554 -+ 
#J,001;, NV, = 1,541 0,001; V, = 1,529 +. 0,001). 

B wiwiudax BHO, YTO P MeIKO3epHHCTOH THApoOopalMTOBOH Macce H B Ta- 
ATOBLIX YUACTKAX HaXOMATCA HAMOMOPPPHbIC KPYNHble KPHCTAMJIbI CybpoOopn- 
| IPHSMaTHYeCKOO OG6IMKa C PaSBHTbIMH TOOBKaMH (puc. 2). B Hux CcolepxKHT- 
( OO/bIUOe KOJIMYECTBO MAKPOBKJIOUeCHHH rupoOopaluta, rasuta Hu CeaHnTa. 
IAT B BUe TOHKHX HII pacceaH TakoxKe 0 BCel mGpoye. B HeKOTOpbIX Cay- 
AX KOJIHUCCTBO MHKPOBKJIOYUCHHI HaCTOJIbKO BeJIMKO, UTO KPHCTaJJIbI CYJIb- 
OOpuTa HMeIOT MOMOYHO-GOeNbIi UBeT (MakpocKorMyecKH). B wwindax MOxKHO 
WleTb, YTO 3epHa FuApoOopaluTa OyKBaIbHO HanOMHAIOT KPUCTAIH Cybpo- 


ZaKas 896 uae 


Goputa (puc. 3), WpH¥eM HUKaKUX CIeMOB pasbeannA THApobopauuTa He OTM« 
yaetca. Tugqpo6opauvT, a TakxKe CeaHT WU TasIMT, BHAMMO, 3aXBaTbIBAaJIHC 
MeXaHHYeCKH Mp pocTe KpHCTaUB CybPoOopuTa, KOTOPLI ABMAeTCA, CEA 
BaTe@IbHO, Oolee MO3AHeli reHepallueli, UCM 3aKJIIOUCHHbIC B HEM MAKPOBKJIIOUE 
HUA HM, BO3MOXKHO, POpMUpOBavicA B CTaquio panHero Muarenesa. IIpu usyuenu 
HepaCTBOpHMOro B BOJe OCTAaTK 
KaMeHHOH cou pahoua 03. UeuKa 
B cKBaxkuHe Ned7/ Ha raryOnne407- 
409 m BcTpeyeHbI MeHee KPYMHb 
MIMOMOpdHbIe KPHCTAaJVJIbI CYJE 
(bo6oputa pasmepom oKovI0 0,5 Mn 
Takoro xe KDpHCTasorpaduyec 
KOrO OOMKa, KaK HM OMMCaHHBI 
Bbuue cyibdoboput Mupepa. Or 
THYeCKHe efO KOHCTAHTbI Takx 
COBe€pUI€HHO aHaJIOrHUAbI MeL 
ckomy cysbpoOoputy. Kpuctast 
cyibpoGoputa YHCTHIe, CBOOOLH’ 
OT MHKpOBKOueHHH. O xapakTep 
B3aMMOOTHOIWEeHHH ero C BMELMLaK 
nett MOpowOH FTOBOPHTb TpyAHe 
TaK KaK OH BCIpe¥eH TOJIbKO B Hé 
DpaCTBOPHMOM B BOJle OCTaTKe 
Puc. 2. Tipu3maruueckuli Kpuctama cymp@o6oputa OYCHb MaJIbIX KOJIMYCCTBAX. 3yec 
BTaivTe c rufpoOoputom. Muyep, cksBaxkuHa OH HaXOJHTCA B rlaparenesnce- 
Ne 1101, o6paser 2. Hukomn-+.24 X aHTMLpHTOM, 6opaluToM Hu cace¢r 

: JIMHOM. | 

B 1957 rf. Ham Obi MepewaH JIA usyuenna C. C. Caxno Oopat, onpeyeeHHbi 
HaMW Tak Ke, Kak CysIbCPoOopuT. On BcTpeyeH B KaMeHHOL comH PKuIAHCKO! 
mecTOpoxKAeHus B cKBaxHHe Ne 17, Ha rayOune or 634,9 no 635,1 m uw uMer 
COBCeM HHO OOK, 4YeM CyIbPpoOopuT, BcTpeyeHHEIii Ha Mngepe u Uenkape 


Puc. 3. Kpucrana cysmpdo6oputa (C) c BkmoueHn- 

AMM TH{poOopaunuta. OcHopHad Macca —_rujpo- 

SopanutT. Mugep, cKkpaxkuna Ne 1101, oOpasen Ne 2. 
Huxomn +, 24 X 


SeCb OH TpeWCTaBseH B Be NOYTH MOHOMHHEepabHOl Maccnl (uMeerca”OueH 
HeOOJbIlad IpHMech aHruApHTa u ramuTa). Buemne 3TO MeMKO3epHUCTAaAd XKeNT 
BaTO-cepad mopofa, moxomwkaA Ha aurugputT. Msyyenne ontuyeckux cBoiicr 
OopatTa NOKasal0, YTO OH ABYOCHBIMi, ONTHUCCKH NOJOXKUTeIbHbI, C OOD 
yrviom onTuueckux ocel. [lokasarenn mnpelomienua: Ng = iene ge 
N,> = 1,527--0,002, —r. e. ontuyeckue ero KOHCTaHTHI COBepIICHHO CXOJHI 
C ONTHYCCKHMH KOHCTaHTaMM MHepcKoro cyabcboboputa. | 
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B wince BuyHO, 4TO OCHOBHad Macca NOpOfbl CO%KeHa H3OMETPHYHbIMR 
epHamu CyboOoputa, MWIOTHO MpHJeraioulumMu pyr K Apyry. Pasmep 3epen 
KOO 0,1 mM, dopma ux caerka yAnHennas, KOHTYPbI 3a3yOpeHHble. 
JpeqM OCHOBHOH MaCcbI, cOKeHHO! CysIboOopuToM, HaxoyATca GecnopasOUHO 
f PeAKO paCnOOXKeHHble arperaTbl aHrHuAputa yuncToro u_ pajHaJibHoO- 
TyuHCTOrO CTPOCHUA, NPHYeM KPHCTaJVJIbI HeEpeqKO HOCAT CHebI pasbelu- 
1eHHA. 

Berpeyatorca OTAeIbHBIC OCTaTOUHBIe 3€pHa AaHTHJpuTa, CHJIbHO M3beeH- 
ible H 3AME\CHHbIC CyvIbPOOOpuTOM, CBHAeTeILCTBYIONIMe O TOM, TO Cymbho- 
JOPHT pasBuBaJicA MO aHruspuTy (puc. 4). 
_ XuMmuyecKkHe aHau3bl OOpa3iloB Oopa- 
‘OB u3 Mugepcxoro u )KuasHcKkoro mectTo- 
O*KNEHHH NOATBEPLWIH UX MpHHalviexk- 
1OCTh K cysIb@oOoputy. 
| Pesyabtatbl XHMMYeCKUX aHaM30B TIpu- 
s0NATCA B Ta6On. | u 2. 
 Ecam, ucksi04unB mpumecn, nepecuuTaTs 
HaJIM3bl Ha TeEOpeTHYeCKHH COCTAaB UHCTHIX 
OpaToB, TO MOMyualoTca cCyleqyroulMe pe- 
yslbTaTbl (ra6s. 2). 

PentrenorpaMMa WHyepcKoro cysbbo- 
Oputa (o6pasen Ne 2, ckBaxkuna Ne 1101, 
HXep 1) nonyuyena B. VM. Annononospim 
eTporpadbuyeckand sla6opaTopua) mo Me- 
Oy NOPOLIKa Ha PeHTTeHOBCKOH yCTaHOBKe 
PC-70K 1. uametp kamepp D, = 66,0 mo. 
MaMeTp cTouOuka BeulecTBa d = 0,8 mM. 
€HTTeHOBCKaA TpyOKa c Fe-aHTHKaTOJOM. 
©KUM cbeMKH 10 ma 3a 10 uac. AnogHoe i 
anips2KeHHe 35 KB. Puc. 4. OcraTouHblli aHTuapuT (yepHoe) 


Taki oGpasoM, YeTaHOB.1eHO MPHCY= I once se coh 
TBHE CyJIb(OOOpHTa B COJIAHbIX NMOpOMaX i 17, rayOuna 635,0 m. Hukoan +. 
HApoxumuyeckon Toma IIpukacnuckoh 40x. (SepHo aHruiputa mocTapaeHo Ha 
u3meHHocTH (Mugep, pation 03. Uenkap) noracaHHe.) 

lOxuoro IIpuypaapa (YKusaaHckoe MecTo- ) 

lomjenne). Bo Bcex Tpex COAHbIX MECTOPOXCHUAX OMMCAHHEINi HAMU Cysb(Pooo- 
MT NpHypouen K WwacTaM KaMeHHO!i ColuM Cc NpuMecbiO aHruApuTa. CreloBarevb- 


0, OH MO2KeT OO pa30BbIBaTbCA He TOJIbKO B YCJIOBHAX BbICOKOKOHILCHTPUPOBaH- 


Ta6Onuna lt 


fi "ibTaTbI Mepecueta xuMuYecKOrO cocTaBa 
Xumuyecknit coctas, % Pesy Pp 


Ha MHHepasioru4ueckHi 
% cofmepwKaHua 
; 2K e Se 
Mnpep * Neto aee ee Munepan feate rhanenanoe 
MeO | 30,87 30,24 Cympposoput 78,4 | 88,8 
CaO 1,86 2,46 Tugpo6opanutT 1357 — 
Na 0,22 3,08 Cenaut ne — 
BrOs | 2294 15/39 Tanut 0/6 Be 
SOs | 49°69 2258 Auruppat abe 6.0 
2 0,34 2°76 
E 4,70 a 
HO Z0rel 21,7 (npamoe 
(no pacyety)| o1peyemenve) 
Zi, i VOpod 


* Ananu3 BpmmomHen A. M. CoKxososoit. 
** Avanu3 BemouHeH E. Jl. Apywesny. 
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HbIX PACCOJIOB, H3 KOTOPBIX (POpMHpyeTCA KapHaJIMTOBaA MOpoda, Kak 97° 
MMeNO MECTO B COJAHBIX MOpomax BecrepresbHa, HOH B YCJIOBHAX CPaBHUTeCIbHC 
HeBbICOKOM KOHIeCHTPallMu, BO BCHKOM Cly4¥ae — WaleKOM OT 9BTOHHKH. 


Ta6muua 2 


. TeopeTu- 

Mugepcexui| Kustanckui)| gecxnit co- 

cys) 060- | cysbooo- | crap cysb- 

PUT PBT coGoputa 
MgO, % 32,1 35,0 34,89 
B,O5, % 20,2 17,8 19,80 
SOs, % 25,9 22,2 22,76 
HO; % 21,8 25,0 23,05 


CuleyeT OTMETHT, YTO 3HayeHne OOUIE 
wero MOKasaTeIA MpeJIOMJIeHHA CYVJIE 
cbo6oputa Ng nmpHBeqeHo B sIHTepaType 
BePpOATHO, He COBCeM TOUHO, Tak Kak B. 
BCeX TpexX CyyatX H3YYeCHHbIM Ham: 
CyJIb*OGOPHT U3 pasHbIX COJIAHbIX MeCTC 
pow Jenni uMeeT OOJIbIIMH MOKasaTed 
IIp@JIOMJICHHA: Nz = 1,552 + 0,002 
Bce .aHHble 10 H3yYeHHIO CybPosopHtT) 
JO CHX MOP OCHOBbIBaJIHCb Ha HU3y4eHH} 
oOpasu0B 43 BectepreibHa HM OTHOCATC! 
K 1893—1902 rr.; 6omee mo3qHHx pa6o 


no cymbcoGoputTy Heu3BecTHO. OnTuyecKHH 3Hak ero y HaC BO MHOFHX CJ1yyaA: 
NOMYYaICA MOMOHKUTEbHbIM, YTO BO3MOXKHO BCMeRCTBHE OoMbUIOrO yrsa OnTH 
yYeCKHX OCeH y 9TOFO MHHepaa. 


{ 


Ta6auna 3 | 


d d d d 
a a ao a a ae a Rae ps eri pe 
ie ve n n n n n n 
| 
1 | 10,64 | 9,64 2 5,09 4,64 2 | (2,081)] 1,887 2 | 4,441 4,306 | 
i 9,41. Wa 8558 2. (5,98 4,47 10 1050 | (1,858)) 2 | 4,417 1,285 a 
4 8,44 | 7,63 1 4,67 4,23 4 2,018 | 1,829 4 | 4,414 1,279) a 
1 7,39 | 6,70 A 4,40 (3,99 2 1,985 | 1,799 2. 04398 1,264 
1 6,67 | 6,05 1 4,24 3,84 1 | (1,382)) 1,253 2 (4,070 | 0,9702mm 
1 6,28 | (5,70 { (4,06) 3,68 7 1,364 | (1,236 4 | 1,060 | (0,9609) 
1 Dill alba 0,28 4 8,93 (3,56) 4 | (4,347)| 4,221 2) | 1,053 0,951 
4 5,55 | (5,03) } 2 | (3,84) 3,48 3 1,337 | 4,212 3ur| 1,047 | (0,9:95 
3 3,66 | (3,32) || 4 (1,970)} 1,785 1 1,321 | 41,197 2 | 4,042 0,946 | 
i 3:57) |) Gees 2 4,935 1,754 2 1,307 | 1,185 1 | 1.038 0, 9414 
10 | 3,47 | (3,44 9 1,903 | (4,725) 2 | (1,295)| 1,174 2 | 1,035 0,9383 
2 | (8,34) | 3,00 3 1,886 4,709 2 1,283 | 1,163 3 | 4,027 | (0,9306) | 
1 3,22 | 2,015 4 1,857 4,683 1 1,270 | 1,154 3 | 1.023 0,927 
8 3,13 | (2,834) 2 1,834 1,663 1 4,263 | 1,145 3 11,015 | (0,9202) | 
10 3,09 | (2,801) 3 1,805 1,636 2 4,256" | (4,188) SS 71018 0, 9185 
7 2,973 | (2,694) 3 | (1,781 1,614 3 1,239 | (1,123 Ay 11441, O00 0,9157 
4 2,876 | 2,606 || 4 1,734 1,572 3 1,235 | (1,419) 2) 14,008 0,9135 
4 2,812 | 2,548) 4 (1,723)] 4,564 4 1,222 || (1,407) 9 92) | 1245008 0,9091 
4 2,725 | 2,470 |} 1 (1,705)} 1,545 1 1,213 | 1,100 4 | 0,9996 | 0,9064 
1 | (2,670)} 2,420] 2 1,634 1,526 3 | (4,207)} 1,004 2 '1"9, 9041) | "0; 9048 
4 2,596 | 2,353 || 3 1,657 1,502 2 1,187 | 1,076 4 | 0,9921 | 0,8992 
3 2,522 | 2,286 || 4 1,644 4,491 3 1,179 | (1,069) 
2 2,492 | 2,259] 7 1,614 | (1,463 2 | (1,165)| 1,056 
5 2,425 | (2,198 | 3 4,599 4,450 4 | (4,457))) 4,040 
2 | (2,371)| 2,449) 4 4,585 1,437 2 1,146 | 1,032 
2 2,348 | 2,129) 9 1,563 | (1.417) f (1,433)) 1,027 
2 2,311 | 2,095 || 8 1,544} (1,399) 3 1,121 | (1,016 
2 | (2,256) | 2,045 |} 4 1,533 1,390 2 1,114 | 1,007 | 
2 2,234 | 2,025 2 (1,506) 1,365 6 mt} 1,098 |(0,9950) 
3 2,194 | (1,989 3 1,484 1,343 4m} 1,085 | 0,9831 
4 2,156 | (1,054)]] 4 1,464 (1,327) 2 1,078 | 0,9769 
TIpuameyvauwe. J —wurencusmocts auana no 10-6a1meso4 uxane (oueHKa BH3yasb- 
uaa): d,/n wu d,/n—Mexknaockocrubl2 paccroauua. B cKoSkax (akTHBHbI2 3Had2uHA; B CO 


MHUHTCJIbHBIX CJIYYaAHX H MPM HaATOK2Hnu pec meKcos, 06 a30BaHHbIX a- H 6-my4aMu, CKOOKE 
MOCTaBJISHbI C OHOH CTOPOHBI. Tak Kak ANA PeCHTTeHOrPaMMS!l H2/1b3A O5I TO NOJYYHTb MO 
HOMHHeDaJIbHbIM MaTepHall, HEKOTOPbIe JIMHHH, H3 4ACa cmassx, OTHOCATCA K MDAM2CAM 


(rugpo6opauuT wu cesmmanT) 


Beecow3Hblii HaydHO-nccmeqOBaTebCKH 
MHCTHTYT Tasypruu 


Ilocrynusto 
7 IIL 1958 


UMTHPOBAHHASA JIATEPATYPA 


[SAGA le evineexcnnrurtT: Muuepanorua, 1950. ? Tx. I. Mauna, 9.C. AoauHa wu Op. 
° E. JIapceu, Tl. Bepman, Onpegenenae Ip 03 pauHBl 


Cuctema MHHepanoruu, 1953. 
MHHepasog MO MHKpocKoNoM, 
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1937. 


Joknann Akayemun Hayk CCCP 
1958. Tom 122, Ni 5 


MHHEPAJIOIH A 


O. A. YEPHHKOB 


Ob IMMTEHETHYECKHX HOBOOBPA3OBAHMAX JTMOTA 
WH LOW3SHTA B HV)KHEKAMEHKHOYI OJIbKbIX OTJIOPKEHVAX 
BOCTOUHOLO CKJIOHA YPAJIA 


(JT pedcmaeaexno axademuxcm H. M. Cmpaxoeeim 29 V 1958) 


BonpocaM BTOpHuHoro MHHepalooOpas0BaHHA B HAaCTOMUee BpeMA MmpHaer- 
Ca Oombuoe sHayeHHe. M3yueHHe JaHHbIX MpOWeccoB NO3BOsIAeT NO3HATb MHHe- 
pasiornyeckHe NpeoOpasoBaHHA, MpONCXoAAuMe B NOposax B TeyeHHe JWIHTeIb- 
HOrO reovlorMyecKOrO BpeMeHH, YTO HMeeT OOJIbUIOe HayYHOe MH MpakTHYecKoe 
3HaueHHe. 

M3yuaa muTomornio yruienocHor TowuiM Bocrounoro cKoHa Ypavia c WembIO 
BHIABJICHHA OIarONPHATHBIX MOPOA-KOJVJIeCKTOPOB HeE@TH B OTJIOXKCHHAX HH2KHETO 
KapOoua, Mbl OCOO0e BHUMAHHE YJeJIAJIH HCCJIEOBaHHIO SIMPeHeETHYeCKUX Mpo- 
meccos. IlocmeqHve OKa3bIBalOT 3HAYHTeIbHOe BJIHAHHE Ha CTPyKTypy M0- 
POBbIX MpOCTpaHCTB MeCuUaHHKOB, OObIYHO CHM2KaA KOJWICKTOPCKHe CBOLCTBa 
mopoj. 

 Hactrosmasa cTaTbaA nMocBALeHa 2MMreHeTHYeCCKHM HOBOOOPasOBaHHAM 93TH- 
WoTa u WOM3HTAa, KOTOpbie HaGOJaIHCb HAMM B MeCuaHO-aJIeBPHTOBbIX MOposax 
patioua p. Muccc (q. B. Bonanyuno). OOs0mMouHad YacTh XapaKTepH3yeMbIX M0- 
POA COCTOHT NpeHMYLLeCTBEHHO H3 COJIOMKOB NO/eBbIX WMaTOB (60 %). [lomeppre 
IUMaTb!l NpeACTaBJIeHb!l CHJIbHO Ppa3PYWICHHbIMH MlarHOK/a3aMH HM PeAKHMH 3ep- 
HaMH OpTOKJIa3a. 

Hopoo6pasopaHusA 9mHOTa BCTpeyaloTCsA B HCCJIEYeMbIX Nopowax B AByx 
Pa3HOBHAHOCTAX: 

1) B Bue MeIKHX, XOPOWO OrpaHeHHbIX MIpH3MATHYCCKHX KPHCTAJVJIOB pa3- 
mepom 0,05—0,25 mm, oO6pactTalollHx CTeHKH MOP; OHH HHOPLa BLITAHYTbI 10 OCH 
b; rpaun mpH3Mbl nepecekaioTca nox yrom 114°; naockocTh onTHuecKHXx Ocelt 
6nu3Kka K (010) (puc. 1 A, 5); 

2) B Bue HeENpaBHJIbHOH CopMbI arperaTOB, NOBTOPAIOMAX KOH*UTypallHio 
NOPOBbIX MpocTpaHcTB necuaHHKoB (pune. | B, J). 

Tlokasateib nmpenomseHna Gosee 1,700; ABynpesoMseHHe BbICOKOrO NopsAyKa 
C XapaKTePHbIM MATHUCTHIM pacnpeeJeHHeM PalyXKHbIX IBETOB. 

CoBMeCTHO C 9NHOTOM MpHCYTCTBYIOT MeJIKHe pOMOospnyeckHe KPHCTaJVIbI 
ILOH3HTAa C AHOMAJIbHOM HHAMTOBO-CHHeH OKpaCKOH; a Tak2Ke BbIAeeHHA ayTHreH- 
HOrO aJIbOHTa HeNpaBHJIbHOH GOpMbI. ; ; 

B necuaHo-avleBpHTOBbIX Noposax yrvieHOCHOH TOUH Apyrux pahouHoB 
(Kamencka-Ypasbexoro, Cyxoro Jlora) o60MouHasA YaCcTb OOefHeHa 3epHamu 
momeporo wnata (40 6—&%) u npoleccbl ayTHreHHOrO OOpas0BaHHA 9NMLOTA 
M WOW3HTa He HaGwlOLaJHCb. 

Taka NpHypOueHHOCTb ayTHIeHHbIX HOBOOOpasoBaHHH MWHepaJOB Fpyrinbl 
9nuoTa HecylyualiHa M JaeT HaM MpaBO BbICKa3aTb MpeAMOO*KeHHE O BO3MOK- 
HOM N1YTH COpasoBaHuA aYTHIeHHbIX SNHAOTA U WOMSUTAa, KOTOPOe IpoTeKaer, 
O-BHJMMOMY, aHaJOrHuHO STHAOTH3aLHH NOVIeBCLINATOBbIX NOpod. OToT mpo- 
wecc, no jannpim B. VW. Bepuagcxoro u M. C. Kyp6arora ('), MoxeT ObITb BBI- 
parxKeH CJIeCYIOMIMM COOTHOIMEHHEM: 


pNa:AlsSigQie-GCaAlySigOs > 3Ca(Al, Fe)oSig0g-Ca(OH)2 + NarAloSieOre- 
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IIpu paspymenun miarnoKna30B aHOPTHTOBad YacTHIa, KaK HaHMeHee yi 
TOHUMBaA, NpeBpamaerca B 9nHMJOT Cc mpucoequHeHvem Ca, Fe,O3 u H.O, am 
OHTOBaA 2%Ke YACTUIa, KaK Haudouee YCTOHUUBAA, BbIMeIAeTCA CaMOCTOSTeIbHC 


if 


Puc. 1. A — o6pasex 291; Meakue KPHCTaWIMKU . SNMJOTa 4 LONsHTAa: 
MeIKH€ KPMCTaWIMKH snuoTa 4 HOuSHTa, oOpactaior noppl 
—obpaser Ne 279; HOBOOOpasoBanne anugota Help aBHJIb HOH opm 
KM ayTHreHHOoro ambOuta; [ — oOpasey Nb 294: HOBOOGpasoranne 


MBI, BbINOMHAIOULee NOpoBoe Mpoctpaxctgo. Bompuioe Boaanguno, 
80: Seq ambOuT, y — HOu3sHT, OD — snujor 


INpeTWecTB YIOWHX HCC €OBaTeen. 
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OOpasoBanue Wousuta (CaAl,Si,O,-Ca(OH).) Moxer ObiTb OObacHeHO jedu- 
UHTOM 2Keesa, KOTOPOe ObIO MOIHOCTbIO H3paCXOAOBaHO Mp OOpas0BaHuu 
anuqota. Caxa3biBaTb O6pa30BaHhe MMHEepaOB Fpynnbl smMyoTa Cc NWocTmMarmaTu- 
YeCKHMH THAPOTepMaJIbHbIMH MpOleccaMH HIM MpoleccaMu BbIBeETPHBaHUA HaM 
He NIpPeMCTaBJIAeTCA BO3MOXKHBIM, TAK KaK HOBOOOPa30BaHHA SMHMLOTA H WOMB3HTA 
HaGJu0La/IHCb B HOPMaJIbHbIX HCH3MCHCHHBIX OCAOUHBIX MOpofax, B3ATbIX Kak 
B OOHAKCHHAX, TaK HC rayOuuHb! 1500 mM u3 OTMORKeHUH TOTO xe COCTaBa H BO3- 
pacta (pation By,aeso, ceBepo-3anaqHoe OOpamienne Ka3axcTaHckoro Maccupa). 

Bce cKa3aHH0e BBILIe MOSBOJIAeT OTHECTH HOBOOOPasOBaHHA SMMLOTA H WLOH- 
3HTa B HCCJIeAyeMbIX Noposax K CTaquH sMHreHe3a. OOpa3s0BaHHe ux CBA3aHO 
€ MHHepaJIOrnyecKHM COCTAaBOM OGJIOMOUHOH YaCTH MeCuaHO-aJIeBPHTOBbIX MOpoL, 
‘KOTOpasn NpeACTaBJleHa MpeHMYLIeCTBeHHO IWJIarHOKJIa3aMu. 


MuctutyT Hedru [locrynuo 
AkajlemHn HayK CCCP 27 V 1958 


UHTHPOBAHHASA JIUTEPATYPA 


1B. UW. Bepuyagackun, C.M. Kyp6atos, Semuble CHIHKaTbI, aJIIOMOCHJH- 
‘KaTbl H MX aHanoru, JI.—M., 1937. 2 A.T. Koccosckxaa, B. A. Ulyros, JAH, 
108, Ne 1 (1956). 


914 


an = => : 
sea sng) tual Gia alias ra 
ee ee ee a Lat a 
Bay bee prin Ste TS ee) SRA 
es : f. (¢ Sree . reer H 5 
sch iade ary Crewe ae BT poe 
: cit rat” «ie 
ee errr 
OO we A 


se 
as 


Joraaygn Akagemun nayr CCCP 
1958. Tom 122, Ne 5 


IMAJTEOHTOJNOVH# 
3. A. AHTOHOBA 


K BOMPOCY O6 IBOJIFOUMH HEKOTOPbIX NPEACTABUTEJIEN 
O*TAJIBMHANH] HA NPHMEPE PA3BHTHS HX B IOPCKOE BPEMS. 
B BACCEHHE p. JIABbI 


(ITpedcmaeaexno akademuxom A, Jle Anwunoim 31 V 1958) 


B ocHosy HalliHX HCCIeEOBaHHH MOJIOXKeH aHaJIM3 H3MCHEHHA BO BPeMeHH po- 
OB O*PTaJIbMHAMYM, CNMpOTabMHAHYM MW MasleomHsIMomHHAa. IIpHypouenHocts 
OTeJIbHbIX BHJOB STHX POOB K pa3JIHYHbIM CTpaTHrpaduyeckuM ropH3o0HTam, 
Hapayy C yCTaHOBJIeHHeM MOCTeMeHHOrO H3MeHeHHA UX MOp*oOrMyecKHX MpH- 
3HAKOB, MO3BOJIHJIM IpHHTH K HeKOTOPbIM BbIBOJaM OTHOCHTeIbHO HalpaBJeHuA 
MX Pa3BHTHA B }OpCKoe BPeMA OT MIMHCOaxa WO OKCHopy-KuMepH Ka. 

Ta6auna 1 


BospactT 


Tlauuc6ax (?) 
— H.TOap 

B. Toap 

H. aaseu 

B. aanen 

wH. Eatioc 

B. 6aiioc 

B. 6aiioc Gar 
Kesnozeili 
Oxchopyz — 
KHMepH JK 


Iphthalmidium orbiculare Burbach 


). lateseptatum (Burbach) 


spirophthalmidium concentricum (Terquem --— 
' et Berthelin) 
», mamontovae sp. nov. | 


. infraoolithica (Terquem) 


, caucasicum Antonova 


. clarum Antonova 
1, areniforme H. Bykova | lomnala 


. inflatum sp. nov. 


e oceuJta (Antonova) foetal ell 


}. micra sp. nov. sooo, 
TEED OG 
ommmm 
. (2) carinata (Kiibler et Zwingli) a cz 


,. costata sp. nov. 


IIpuMmeyvanune. a— 1—3 9x3. (equnn4Ho), 6 —4—10 9x3. (peyKo), ¢—11—20  9xs. 
}Opl4yHO), 2 —21—50 9k3. (YacTO, O6HMbHO). 


| CrpatTurpaduyeckoe pacnpeseieHue H KOJIMYCCTBEHHbI€ COOTHOLICHHA OTE b- 
IX BHAOB NpHBOLATCA B TAO. 1, 43 KOTOPOH CleLyeT, YTO B HaHOoulee ApeBHUX 
13 HCCIeEAyeMbIX) OCaNKax MJIMHCOaxXcKOrO — JOMepcKOrO APycoB OblIH Halije- 
oI mpecTaBuTesM pola odrabMuyuyM (2 Bua) H CAMHMYHbIe cnupodTasbMn- 
1ym (1 Buf). IlocnegHue nonyuaioT WupoKoe pa3sBuTHe B OCamKax aasiena (2 
ila) H TIaBHbIM OOpPa3oM B OTJOXKeHHAX OalioccKoro sApyca (4 Bua). B Bepx- 


hake: 


‘He YaCTH BepxHero Oalioca HayMHalOT pa3BHBaTbCA OPMb!I, OTHECEHHbIC HaM 
K poly «maleomusiuoMHa» (4 Buda). 

TIpuBeqeHHble BbIlle JaHHbIe NO3BOJIMJIM HAM BHIMeIMTb B Mpefemax UCcIeLy¢ 
MOM YaCTH pa3pesa IOPCKHX OTJOKeHHH TpH HaHvOolee ycTOMyMBble rpynn 
BHJOB, NO KOTOPbIM COOTBeETCTBCHHO MOFYT ObITb ONpeAeeHbI TPH pola: ora: 
MHJMYM, CIMpopTa/IbMuMyM H MaleomuMoMHa. Bpema paciuBeTa KaKoro Hu 
9TUX posoOB pasiu4HO. Pox otabMuguyM HaHOo/lee WIMpoKoro pacuBeTa JAC 
€THraeT B HH2KHel lope, pod cnupodTaibMHAMyM —B cpefHeH lope uM pos na 
JICOMUJIMOJIMHa —B BepXHeH trope. 

Tlepppie yKa3aHuaA Ha CYyUlecTBeHHbIe MopdosorMyeckHe OTAMYHA MOOOHBL. 
«popM OT H3BeCTHOrO posa cnupodtalibMuyuyM uMeloTca B padore E. B. Bpixo 
sou (*), KOTOpoH pH omHCaHHH paKOBHH CIMpOdTa/IbMHAMyM U3 BepXHel 
ropbl Camapckoit JIyku OTMeyaIOTCA BUAbI, HMCIOULMe MPpHMHTHBHO-KJ1yOKOOOpa3 
Hoe cTpoeHHe. BnepBple Ha BO3MOXKHOCTb CAMOCTOATEJIbHOFO CYLWeCTBOBaHHA po 
Jla naleomusMouMHa ObliIo yKasaHo A. K. BorgaHospuyem. Hawi uccieqoBanus 
tOPCKHX OPTaJIbMHAKA JIMUIb MOxTBepxaioT cfelaHHoe A. K Borganosuyel 
3aKJIIOUeHHE O LelecooOpasHocTu BbiseteHua poga Palaeomiliolina Bogdano 
wicz (*). [loaBmeHue asToro posa ABJIACTCA, BEPOATHO, Pe3YJIbTAaTOM Pa3BUTHS 
OdpTaJIbMHAUK, B mpolecce OOpa3s0BaHHA HaHOo/lee yCTOHYMBEIX COpM MyTe) 
iMX YCJIOXKHEHHA B MOCTOAHHO H3MCHAIOUIMXCA YCJIOBHAX. 

AHasu3 2BOMIOWMA MopdoulorMyecKOrO CTpOeHHA Tpex HCCJIELYeMbIX POO! 
(OpTabMuyuyM, CnupodraJIbMHAMYM UH MaJIeOMHJIMOJIMHa) MOKa3aJl, UTO OCHOB 
HbIMH MOpOJIOrHYeCKHMH MpPH3HaKaMH PaKOBHH Ha3BaHHbIX POJOB ABJIAIOTC? 
XapakTep HaBHBaHuA, POpMa UH WWIMHa KaMep, XapakTep COeAHHEHHA OOOPOTOE 
‘CHupayIH WM KOHTYp pakOBHHbI. K uucay BTOpocTeneHHbIX MpH3HaKOB MOTry? 
.ObITb OTHECEHbI Pa3MeP PAKOBHHbI, YHCIO KaMep H OGOPOTOB cnupaiu, CTeneHi 
.MHBOJIOTHOCTH (B KaKJOM OTJ@JIbHOM Culyyae MpH paCCMOTPeHHH SBOVJIOTHDIS 
H HHBOJIIOTHbIX (POpM), XapakTep LUIBOB, (PopMa NepHdepHyeckoro Kpaw UH CTeNeHE 
OpHaMeHTallMH paKOBHHbl. IaBHbIM pOJOBbIM IIpH3HAKOM, H3MCHEHHE KOTOPC: 
ro BuleueT 3a COOOH H3MeHeHHE HM YCJIO%KHEHHE BCeX Apyrux OCOOeHHOCTeH pa: 
KOBHH, ABJIACTCA, MO-BHAHMOMY, IIpH3Hak pacnouloxwKeHHA KaMep. OueBuHO, par 
BHTHe MpOTeKaJIO B HaMpaBJICGHHH H3MCHeCHHA XapakTepa pacnoJOxKeHHA KaMey 
OT CMHpPaJIbHO-MJIOCKOCTHOPO K MIPHMHTHBHO-KJIyOKOOOpa3HoMy. CooTBeTCTBeHHC 
-C 3THM COBepllaicA Nepexo OT HaHOOvIee MPHMHTHBHbIX HH2KHEIOPCKHX JBOVIIOT 
HbIX (OPM, C KaMepaMH, PaCMOJIOXKCHHbIMH PbIXJIO B OMHOH MIOCKOCTH (MIHHC 
-OaxCKHe HM HW2KHeTOAapCKHe O*/Ta/lbMHAHYyMbI), K Ooulee BbICOKOOpraHH30BaHHbls 
TIOJIYHHBOJIOTHbIM BePpXHelOpCKHM (opMaM, C KOMMAKTHbIM AER ee 
KaMep B IWIOCKOCTAX, MepeCeKkalOolWJMXCA MOL pa3sJIMYHbIMH HEMOCTOAHHDbIM} 
yrvlaMu (KejWIOBeHCKHe MH OKCPOPA-KHMepHKCKHE MaJICOMHMJIMOJIMHbI). Kpall 
Kad XapaKTepHCTHKa HCCJIeAyeMbIX POJOB MpHBOAWTCA HMKe. 

Pog Ophthalmidium Kiibler et Zwingli (®) (cm. Ta62. 2) mpeacraBnen paKo} 
BUHAMH CO CMMpaJIbHO-MJIOCKOCTHBIM pacno/loxwKeHHeM KaMep. Kamepbl i 
cbopMy O¥eHb TOHKHX HMTCBHAHbIX TpyOOK, He€3HaYHTeIbHO pacClMpeHHbIx 
ocHoBaHna. J[iMHa KaMep WIMpOKO BapbupyerT oT 2,0 Ao 0,5 o6opoToB cnupaa 
wv Meuee. IlocueqHee, BepOATHO, 3ABHCHT OT 9KOMOFMYeCKUX YCOBHH, IPH KOTO! 
PbIX CO3JaBaJINCb Te WIM MHbIe ycTOHuMBbIe (OpMbI. XapakTep CoeAMHeEHHA O60} 
POTOB CIIMpaJIM SBOJIOTHHIM, WOBHbIe JIMHAH OTCYTCTBYIOT, OOOPOTHI CIMpasIH CO 
AMHAIOTCH MpH NOMOULM WaCTHHOK paKOBHHHOrO BeulecTBa. Kontyp pakoBH} 
Hbl OKPYTJIbId, Pe2xke WMPOKOOBaJbubIi. CreHka, MO CylulecTBy, OTCyTCTBYye 
€€ 3a4MCHAIOT H3BECTKOBBIC MJIaCTHHKM PaKOBHHHOFO BeleCTBa, KOTOPbIe Coesu 
HsAIOT NOIOCTH KaMep. YCTb€e— OKpyruioe OTBepcrue, PacCMOMO2XKeHHOe Ha KOHIL 
nocIeqHeH KaMepbl. 

B 61M3KOH CBA3H C OpTasbMuyUyM cTonT pox Spirophthalmidium Cushma} 
(cM. Ta6uI. 2). PakoBuHbl 9TOrO pola OTAMYAIOTCA Mpexke BCero TeM, UTO JWIMH 
KaMep, CJI€QYIOWIMX 3a JBYMA HayaJIbHbIMM (lWapOBHAHOH u TpyOuaToli), H 
BapbupyeT, Kak y OdTaJbMuJuyM, a BCera paBHa MOMOBMHe OOopoTa cnupad 

B kauecrBe nepexoqHoro Bua, BepOsATHO TeHeTHYeCKH CBA3aHHOTO C 
Spirophthalmidium concentricum (Terquem et Berthelin), moxuo yKa3aTb Hi 
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BH Ophthalmidium lateseptatum (Burbach). I[Ipopegenupiii Hamu aHaH3 
OCHOBHBIX MOPCOIOTHYeCKHX MPH3HAKOB PaKOBHH 3TOTO BHa MOKasaJl, YTO OH 
MOXKeT ObITb MpPH3HaH MOCeTHHM 3BeHOM B enn oTaibMuyuyM — cnupo- 
pTaJlbMUJHYyM, GOularoqapA ABHOM TeHeHILMH K MpHoOpeTeHHio TaKHX XapakTep- 


Ta6aunma 2 


Ophthalmidium Kibler et Spirophthalmidium Cushman 
Zwingli (1870) (1927) 


Palacomiliolina Bogdanowicz 
(1952) 


S. concentricum (Terquem 


O. orbiculare Burbach : 
et Berthelin) _P. occulta (Antonova) 
_ Xapak- 
Tep HaBH- Crupastbxo-nockoctuoit, | Tpumutusno-K1y6Ko06- 
'_BaHHa CnmpaJIbHO-MulocKocTHoH WMHOrya Cc TeHTeHUNen K pa3sHbli, HHOrjla C MocJe- 
|" Kamep CHI'MOMJIHHOBOMy TLYIOWLMM CHPMOHJIMHOBbIM 


Toukue, Tpy6Koo6pasnpre, 
OueHb TOHKHe HUTeBHA- | pacumMpeHHbIe B cpeyueli | Ta xe, To y Spiro 
@opma | Hble TpyOKH, He3HayuTesb-| YaCTH HW Cy2Kenuble K yc- | phthalmidium, unorga 
Kamep HO PaCUIMpeHHble y OCHO-| TbeBOMY KOHIy HH Mou- | C TpeyroubHbIM CeyeHHeM 
BaHHaA TH paBHOrO Ha Bcem Mpo- | (P. costata sp. nov.) 
TAKCHHH [HaMeTpa 


O6pituHO Gosee oHoro 


Jmna 

kamep oOopota ciliupamv, pexe} [lon-o6opota cnupaan Tlom-o60pota cnupasu 
| novl-o6opota 

Xapak- SsBomortub. Llosupie Ssomotubii. Wnorsa 1o- 


JyHHBowOTHBI. LoBubie 

JIMHHH =JIBYKOHTYDHBIe 3a 
CueT HaJ[BHraHHA «KpbIVIO- 
BH]HBIX» BbIPOCTOB 60KO- 
BbIX CTCHOK 


(Tep coe- | MHHHM OTCYyTCTBYIOT, 06o- 
| [MHEHHA | pOTbI COCAHHAIOTCA MIpu No- 
FO6OpoTos | MOULH MviacTHHOK paKOBHH- 
}cmupasH | Horo BeukecTBa 


TloustyHHBOJIOTHBIM, KOM- 
nakTHblli. Wlopubie sMHHH 
yr sly OJIGHHbIe 


i ,Koutyp 
|) aKOBHHBI 


Oxpyrapii;  ,oKpyro-| Osastbupii; yanuHenHo-| Taxkoli xe KaK y Spiro- 
OBaJIbHBIM OBaJIbHBI ii phthalmidium 


|MbIX IIPH3HAKOB pola CnupodTaJIbMHAHYM, KaK Be KaMepbI B OOopoTe u YyWIN- 
|eHHOOBaJIbHEIe OYepTaHHA PaKOBHHbI. CieyIOulHM 9TaNOM B pa3sBHTHH CeM. 
OdraibMuAunY, BepOATHO, OblWIO BOSHAKHOBeHHE (POpM C pe3KO H3MCHHBILNMMCA 
KapaKTepOM HaBHBaHHA KaMep OT CIHMpPaJIbHO-IIOCKOCTHOrO K MpHMHTHBHO- 
i IyOKOOOpa3HOMy, T. €. MOABJIEHHe pola NaJIeOMMJIMOJIMHA. 

! Pog Palaeomiliolir- Bogdanowicz (”) (cm. Ta6. 2) umeeT pakoBuHy, cocToa- 
MY1O H3 HayaJIbHOH WapOBHAHOM KaMepbl, BTOpol TpyOuaTol KaMepbl H CJ1eMyt1oO- 
(uuxX 3a HAMM 3—6 BbITAHYTHIX TpyOKOOOpasHbIX KaMep JWIMHOH B MOJIOBHHY 
pOopora. PacnoJloxKeHbl KaMepbl KIYOKOOOpa3HO B MWIOCKOCTAX, MepeceKalollHx- 


‘A MO HeENOCTOAHHbIMH yruamH. CenTaJIbHble WBbI yrviy6JleHHble. YcTbe Mmpo- 
mToe, 6e3 3yOa. Crenka u3BeCTKOBad HempooosenHan, OObIUHO TOHKAs. 

Pol, masIleOMUJIMOHHa BeCbMa 6JIM30K K poxy cnuporasibMuyuyM m0 dopme 
Ji JWIMHe KaMep, CTPOeHHIO YCTbA H XapakTepy CTeHOK pakOBUHEl. B TO xe BpemMA 
YH CYUECTBEHHO OTMHUAeTCA OT NOCMeEMHErO KaK NO XapakTepy HaBHBaHUA Ka- 
“ep (CNMpadIbHO-MIOcKOCTHOMy Y CrMpodTabMHuquyM HM MpWMUTHBHO-K1yO- 
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KOOOpasHOMY Y MaJleOMMIMOMHAa), TAK H MO CopMe OOKOBbIX CTOPOH PpaKOBHI 
(CHMMeTPHYHOH y cnupodTasbMHAHYM WH HeECHMMETPHYHOH Y MaJleOMHJIMOIHHA) 


Spirophthalmidium mamontovae Antonoval et Kalugina sp. nov. Puce. 1 . 


PakoBHHa CMMpaJIbHO-MJIOCKOCTHaA, WMpOKOOBabHad. Kusepataa. Cocto 
ut u3 6—10 kamep paBHoro jMaMeTpa, JJIMHOM nom-o6opota. YcTbe mpocroe 
CTeHKa H3BECTKOBHCTaA, HempoOoyeHHad. Pa3meppl: WuHa 0,5—O0,6 mM, wMpH 
Ha 0,3—O0,4 mm. Cepepo-3anaqHpmit KapKka3, HHxKHUM aaJieH. 


Spirophthalmidium inflatum Antonova sp. nov. Puc. 1 6 


PakOBHHa CIIMpaJIbHO-MJIOCKOCTHAA, Y J IMHCHHOOBAaJIbHan. CocTouT u3 5—6 pas 
AYTbIX KaMep JWIMHOH o-o6opota. I[lepucdepnueckuH xkpal wHpoKo 


a 8 2 


Pac. 1. a — Spirophthalmidium mamontovae Antonova et Kalugina sp. nov.; 

rouoTun; Bug cOoky; 6 — Spirophthalmidium inflatum Antonova sp. nov., 

romoTHn; Buy cOoKy; @é — O— Palaeomiliolina micra Antonova et Kalugina sp. 

nov.; TOJOTHM: 6, 2 — BH C OOKOEBIX CTOPOH, O—MNonepeunbii paspe3. e —3 — 

Palaeomiliolina costata Antonova sp. nov.; rouloTHM: e, 9 — BU ¢ GOOKOBBIX 
CTOPpOH, 3 —  Nonepeunblit paspes. 80 


okpyrubli. YcTbe mpoctToe, cTeHkKa HempoOofeHHan. Pasmeppi: aAauHa 0,20— 
0,25 mm; wupnHa 0,08—0,10 mm, Cesepo-Sanayqupli Kaspxas. Oxctbopa — kk 
MepHDK. 

Palaeomiliolina micra Antonova et Kalugina sp. nov. Puc. 1 e—d 


PakoBHHa OBaJIbHaxt, MOJYMHBOJIOTHaA, MpHMHTHBHO-kKJIYyOKOOOpasHor¢ 
cTpoeHus. Kamepbi TpyOKooOpasHble B kOsIMYecTBe 6—8, ANHHO mMoO-o6opota 
IUppr yrty6enHbie. CreHKkKa TOHKAaA, HempoOoseHHas. Pa3meppr: quuHa 0,15- 
0,20 mm; wupuna 0,08—0,10 mm, TommHHa 0,02—0,03 mm. CeBepo-3anazubit 
KaBpka3, BepxHHH Oaloc — Oar. 


Palaeomiliolina costata Antonova sp. nov. Puc. I e—s 


PakoBuHa YJIMHCHHOOBAJIbHaA, MOJYHHBOJIOTHAA C IMPpHMHTHBHO-KYOKC 
OOpasHbIM pacnosom*KeHHem 5—7 kamep TpeyroubHOoro ceyenua. Tlepucbepnyec 
KHH Kpai yruopaTbili. YcTbe y3kOOBabHOe. CreHka TOHKaM, HenpobosenHas 
Pa3meppl: JinHa 0,35 —0,45 mm; wipuua 0,15—0,25 uo, TonmuHa 0,06 —0,08 mw 
Cepepo-SanamHpli KapKa3. Kessopelt. 

KpacnoyapcKui dusmnan Iloctynuno 


Bcecoro3Horo He(pTera30Boro Hay tHo- 298 V 1958 
HCCeAOBATeMbCKOFO HHCTHTYTAa 


UHMTHPOBAHHAS JIUTEPATYPA 

+3. A. AnTOHOBa, Tp. Beecowsn. nedteras. nuct. (KpacnogapeK. ua.), 27 (1958 
2A. K. Borgzanuosuy4, Tp. BHMIFH, nos. cep., B. 64 (1952). = B. B. BE ko. 
Tp. BHHIPH, nos. cep., B. 31, 83 (1948). 4 Y. A. Mamegosa, Tp. Asep6. nayun 
McCJI. HHCT. oO WoObye HepTu, B. 4 (1966). © O. Burbach, Zs. Ges. Naturwiss., 5 
(1886). ° A. Franke, Abh. Preuss. Geol. Landesanst., N. F., H. 169, Berlin, 193¢ 
‘W. Mactadyen,.J.. Roy. Micr. Scc., senadje594 162.(1929)500° aa Zaw ton gli. 
K tibler, Die Foraminiferen der Schweizerischen Jura, Winterthur, 1870. 
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Joxrnxaygn Akagemun wayr CCCP 
1958. Tom 122, Ne 5 


ITAJIEOHTO/JIO['H A 


H. fl. CYBOPOBA 


HOBbIE TPHJIOBHTbI HW)KHErFO KEMBPHS AK YTHH 


(JTpedcmaeazeno axademuxom C. H. Muponoseim 12 VI 1958) 


SHayHTeIbHOe UMCIO HMXKHeKeMOpHiickux TpulOoOuTOB SAkyTHH onucaHo 
3 MoHOrpaduax E. B. Jlepmontoson (!,2) u apropa (*). OqHako HOBbIe KOWWIeK- 
IMM COJepxKaT OO/IbIOe KOJIHYECTBO HOBBIX OCTATKOB 3THX HCKOMaeMbIX. B jax- 
1OH CTaTbe OMNMCbIBaIOTCA BaxXHbIe JWIA CTpaTurpapun TPHIOOUTHI U3 paiiOHOB 
1 CBHT, re panee (ayHa He Oblvia HalifeHa. 3a noceqHHe TOMbI MOAOOHbIe Ke 
*pHJOONTHI BCTPeYeHbI APyrHMu UCCeAOBaTeAMH B pAe MecT CuOupcKon mat- 
popMbI HW reOCHHKJIMHaJIbHOrO MporH6a B CBHTAX, MOJIOX%KeCHHE KOTOPHIX HE SIB- 
1AJIOCb onpesevleHHbIM. OnucbiBaemMble HaxOJKH MOMOryT yCTaHOBHTb UX M0- 
IOKeHHE B CTpaTurpacnyeckoH cxeme. 


TpuaAOOUTH atRauHcKoro apyca 


| IIpeactaputresu cem. Dinesidae B Cu6upn BcTpeualoTcs, rlaBHbIM O6pa3om, 
} OTJOXKCHHAX, MepeXOMHbIX OT HH2KHEFO K CpesHeMy KeMOpuio (e/laHCKHH ro- 
)M3OHT) H B CpeHeKeMOpHHCKHX OTIOKeHHAX. OHH pox — Proerbia Lerm.— 
(3BeCTEH H3 OJIEKMHMHCKOrO ropu30HTa. B 1952 r. Ha p. Borome B BepxHelt YacTH 
JIJaHCKOrO spyca coBMecTHO c TpHi0OuTamu Bonnia Walc., ocraTkKamu ovle- 
‘eM, HW apxeowuatamu poga Botomocyathus Zhur. Hama OOHapyxKeHbl HOBBIe, 
an6ouee J PeBHHe HM MPHMATHBHAbIe TMHe3 Hol, BIMeICHHbIC B ONHCAHHbIAM HHKe 
on Botomella. 


Haycem.! SOLENOPLEUROIDEA Angelin, 1854 


| Cem. DINESIDAE Lermontova, 1940 


Por Botomella gen. nov. 


’ Tun poga. Botomella ekaterinae sp. nov. 

| diuvaruos. JTua6etb WaiMH,puyeckad WIM pacilupeHHad Brepedn, 
laJIbHO BbIMYKad, Cla6O pacuIeHeHHad; Oa3aJIbHble TpeyrouIbHble JOMacTH 
-ameHbKue. Henoypuxkuble meku cao BbimyKuible. [lasHble KpbIIKU, pacmo- 
|OXKCHHbIC MPOTHB CepeHHbI riadeJn, CpeHHX Pa3MepoB. [na3Hble =BaJIHKH 
'skue, ueTKHe. JluMO ca6o BBIMYKJIbIi, OTOTHYTbIM BHM3, MmpeqriadebHas 
‘jmoulayka He okoHTypeHa. Ilepequue HM 3aqHHe BeTBH JIMICBbIX WIBOB pacxo,aA- 
meca. Tlaniupb MOKpHIT OveHb MeKHMM OyropKamu. Dsau30K k posy Erbia, 

TAMYaACb TIaBHbIM OOpagoM Oosee LMHHbIMH Tla3HbIMH KDbILUKaMH H OTCYT- 
TBHEM IIpeAria6ebHbIX OOpos3y. 

-O6nem poxa: Botomella ekaterinae sp. nov. i 
| BospacTt nu pacnpocrpanenue. Hwxunt kemOpui, aifan- 
iknii apyc. Axyrua, p. Boroma. 
| 

| 
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Botomella ekaterinae* sp. nov. 
Pret Ww 4a 


Tonotun: kpanugui, TIMH, Ne 1117/1, puc. 4 a, 6. 

Tuaruosz. Tna6enb c wmpoko oKpyrsioh cpouTabHOl yacTbio. Sari 
JIOUHOE KOJbUO KOPOTKOe, BasIHKOOOPasHOe, BO3MOXKHO Cc wMNHKOM. IlepeqHas 
Kpaepan Kalima BamukooOpa3sHad. TlogpuxHble ueKH — WMpoKue, C, Yy3KO! 
KaHMOH WH KOPOTKHM: WCUHbIM IIHTMOM. 


a 


Puc. 1. Botomella ekaterinae sp. nov. 6,5 X. a — KpaHH- 
qui, 6 — nofpu2KHad Weka, 6 — Buy COOKy 


Bospact wu pacnpoctpaneunue. Hunn KemOpmi, afar 
CKH Apyc, aT-a6aHCKHii TOpH30HT, NecTpOuUBeTHaA CBuTa (ee BepXHAA YaCTH), 
P, Botoma Ha wiupote mocenka At-J[a6an. 


Tpurooure We menor os piv cia 


Kak H3BeCTHO, B HHXKHeEM KeMOpHH SAKYTHH BbIeAeTCA HECKOJIbKO (ally 
aJIbHbIX OGlacTeH (*), KaxKad H3 KOTOPbIX OTMYAeTCA XAPaKTePOM OTVJIOXKECHHy 
H CBOHM KOMMIeKCOM dbayHbl. B OJMeCKMHHCKOH PauNaJIbHOH OOAaCTH U3-3a OTCYT 
CTBHA ONMCaHHbIX (ayHHCTHYeCKUX HAaXOOK CHHCKHH TOPH30HT (2/1brAHCKas 
CBHTa) He Obl OxapakTepusopaH. B 1950 r. na p. Jlene u B 1952 r. Ha p. Bo 
Tome B 8 O6HaKeHHAX 3TMX OTIORKEHHH HAM YaJlOCb COHAPy2XKHTb HECKOJIbKC 
COT€H SK3EMIIAPOB HOBbIX TPHMOCHTOB (B OCHOBHOM M@JIKHX), Npunadwe 
*KallHX K HECKOJIbKHM Pa3JIMUHbIM CeMeHCTBaM. HanOoubmee KOJIMYECTBO STH 
TpHs1O06HTOB OTHOCHTCH K cem. Neoredlichiidae u Jakutidae, ocHoBHbIe mpez- 
CTaBHTeJIM KOTOPbIX 3JeCb ONMCAaHbl. 


Hagcem.. REDLICHIOIDEA (POULSEN, 1927) 
Cem. NEOREDLICHIIDAE Hupe, 1952 
Por Elganellus gen. nov. 


Tun poga. Elganellus probus sp. nov. 

Auaruos. I[uadertb cyKalomaica Bnepeqv, CHuIbHO BBINYyKJan, CC 
cla6o BbIpPaxKeHHbIMH Ooposyamu. HenogeyxKuple uleku y3Kkue. Tna3upie  Ba- 
JMKM O- H TpumvieBpatbubie. IlepeqHaa Kpaepan Kalima y3kaa, BasIMKOOGpas- 
Han. Tlepequne BeTBH JIMUEBbIX INBOB OObINHO Ca6O pacxofaumeca; 3aqHue 
BETBH JIMILCBbIX WBOB pacxosalinecs, yMepeHHoh Anup. TloqpwxHbie eK 
cpefHel WIMpHHbI, C y8KOH KaHMOM H KOPOTKHM, LWIHMpOKHM y OCHOBaHHA LLCUHBIN 
mwunom. Ilurngvi wupoKkul, coctrosuuh v3 2—3 cermenHTos, XOpOlo pacusieHeH- 
HbIM. Hanomuuaer poy Bulaiaspis, otmuasdcb y3KHMH HeENOJBYXKHBIMH UL€KaMH, 
AJIMHHBIMY Tla3HbIMH KPbILKaMH, Ooee KOPOTKUMK 3aHHMM BETBAMH JIMILEBBIX 
IUBOB H HHbIM CTPOeCHHeM IWleyYHOrO WMA. 

OoOpbem poga. E. probus sp. nov., E. pensus sp. nov., E. acceptus 
sp. nov., E. elegans sp. nov. 


* Bu Ha3paH B yectb Exatepuubt Baagumuposnet Jlepmonropoii. 
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Puc. 4. a—e — Botomella ekaterinae sp. nov. p. Boroma, amzanckuli apyc, aTqaOancKuii ropu- 
3OHT, MecTpouBeTHad CBHTa. a — Kpanugni, 5X, Ne 1117/1; 6 — xpanngui, Buy COOKVAEO 
Ne 1117/1; ¢ — nogBuxuas mexa, 5 X, Ne 1117/4; e— Kpanugult, 5 X, Ne 1117/3; 0, e Elganel- 
lus probus sp. nov., p. Tom6ouaH, Cmi, meHckui aApyc, cuHcKuli TopH30HT, 9brAHCKaA CBUTAa: 
O — kpauugui, 4X, Ne 711/3; e — kpannguit, 2,5 X, Ne 711/4; oc, 3, m — Elganellus pensus 
sp. nov. p. JleHa, 8 3 KM Huxe noc. XatTpin-Tymya, Cmi, JencKuii apyc, CHHCKHMM ropu3onT, 
SIBTAHCKAad CBUTa: 9 — KpaHuyuu, 3,5X, Nb 711/17; 3 — nogpuxkuasn meka, 3,5 <, Ne 711/19; 
m — KpaHugult, 4X, Nd 711/18; u—a Elganellus acceptus sp. nov., p. Jlena, mpotus 4. Mapxa, 
Cmi, JleHcKHH Apyc, CHHCKMi TOpu3OHT, SAbraAHcKaA cBuTa: uw — KpaHuquu, 4 X, N2}$711/41; 
kK — kpanuanit, 5 X, Nb 711/42; 2 — xpannanii 4 x, Ne 711/43; x—p, y — Elganellus elegans 
sp. nov., p. botoma, Cm, JeHckuil Apyc, CHHCKHM TOpH30HT, 9bTAHCKaA CBHTa: A — KpaHu- 
mui, 4 X, 711/70; o — xpanngnii, 4 x, Ne 711/71; n — noxpwKuasa meka, 3,5 <, Ne 711/74; 
p — Uulespa TyAoBuulHoro cermenta, 7 X, Ne 711/72; y — nurugnit, 5 X, Ne 711/73; c, m, p— 
Malykania gribovae sp. nov., p. Jlewa, mpotus 4g. Manpikan, Cm, menckuli apyc, cuucKutt 
TOPH30HT, OIbrHHCKaXt cCBHTa: c— KpaHuguit, 6,5 <, Ne 711/302; m — xpanngnit, 6 X, 
Ne 711/300; qb — yBa kpanngua, 4,5 X, Ne 711/301; x, y— Malykania grandis sp. nov., 
p. Jlena mpotus 4. Manbikan, Cm, eHCKMM sipyc, CHHCKMM TOpusOHT, dIbraHcKas cputa, 1X, 
Ni 711/331; x — Bug cnepequ; 4 — Buy cOoKy 


JAH, T. 122, Ne 5,”°CyBopopa 


BospacT uw pacnpoctpaneunue. Huxunit KemOpuit, mencknit 
ipyc, CHHCKHH YOPM30HT, SJIbrsHCkan cBuTa. BacceiH cpefHero TeyeHus 
). Jleunt. 

Elganellus probus sp. nov- 


Puc. 2 4 4 0, e 


Tomotun: xkpanugui, TMH Ne 711/83, pue. 4 a. 
Auaruos. Tna6enb cnerka cyxKalouaica Boepequ C NOYTH MpsAMbIM 
mepeqHuM kKpaem, KuJepaTad. JIuMO y3KHii, BOTHYTHIH, nepeqHAA Kpaepas 
alma OTOrHyTa BBepx. IlepeqHue BeTBU 
MIMILEBHIX IWBOB Ccia60 pacxoqammecs. 
[lopepxyocTb naHuMpsA MeaKosueuctas. 
Bo3spacT uw pacnpoctTpa- 
HeHwe. HuyxHHh KeMOpni, JeHCKuh 
ApPyc, CHHCKHM TOPH30HT, IIbrAHCKaA 
icBuTa. P. Tom6ouaH, npapblii mpuToK. 
p. Jleup. 


q 


Elganellus [pensus sp. nov. 


; Puc. 4 9164.8) 2M Puc. 2. Elganellus probus sp. nov. 4 X. 


| YTowaortun: xpanuzui, IIH, a — BAA chepenu; 6 — BH”, cOoKy 
Ne 711/17, puc. 4 9. 

Wuaruos. Tna6enb unmun_pnyeckas, pesko cyxKalollaica MpoTHB ria3- 
‘HBIX BaJIHKOB. JIMMO KOpOTKHH, ONYULEHHbIM BHH3, C TOHKHM, HeYeTKUM BaJiH- 
KOM neped Kamo. IlepeqHue BeTBH JHUeBbIX WIBOB MOUTH MapasViebHbIe. 
TlopepxxocTb naHuMpsA riaykad M MeaKOAYeNnCTad. OTH NPH3HaKH OTJHYAIOT 
WaHHbIh Bug oT E. probus. 

BospacT w pacnpocTpanHeunune. Huaxuuh KemOpni, JeHcKuh 
apyc, CHHCKHH TOpH30HT, d/IbraucKasa cBuTa. P. Jlena, meBbili Geper, B 3 km 
HuxKe noc. AaTbiIH-TymyJ1; p. Botoma, HuxKe noc. Botoma. 


Elganellus acceptus sp. nov. 
Puc. 4 u—ar 


TFoaotum: kpanugaun, kon. MH, Ne 711/41, puc. 4 wu. 

Juaruos3. JTmna6enb KoHMueCKan, KOPOTKaA C OKPYyrvIoH ponTasbHon’ 
wonacthio. Jlam6 wupoknh, BornyTpil. [lepequaa KpaeBaad KaliMa OWeHb y3kaa, 
punolmyuatan BBepx. Ilepeyquue BeTBH JIMUeBbIX WIBOB Cja0O pacxOAAMecsa. 
Tlanunpb ruiaqKku. 

BospacT uw pacnpocTtpaHeuHue. Huxuui KemOpnit, menckui 
apyc, CHHCKHH TOpH30HT, aIbraucKas cBuTa. P. Jlena, mporuB yf. Mapxa u 
p. Tom6auaH (mpaBblli mpuToK p. Jlenpi). 


Elganellus elegans sp. nov. 
Puc. 4 4 —p, yj 


Toaorun: kpanugui, IIMH Ne 711/70, puc. 4 x. 

Jiuaruos. Kpanuqunt yuinnenupli. Tna6eib QiMHHaa, KOHMYeCKaA. 
3aTbIIOUHOe KOJIbILO BbICTyNatomlee BBepx. JIMMO yMepeHHOH LWMpPHHbI, C TpeMaA’ 
jerkuMu B3qyTHamu. Ilepequaa Kpaepaa Kalima y3kaa, BamuKOoOpasnaa. Ile- 
peqHHe BeTBH JIMWeBbIX WBOB Cla6o pacxogaumeca. TlopepxHocTh naHunps 
riankaa. Bausok k E. acceptus, oTmHYaacb Oovlee WWIMHHOH riaOebIO HU KO- 
pOTKHM JIMMOOM. 

BospacT uw pacnpocTpaneune. Huxnuli kemOpui, Jenckuh 
apyc, CHHCKMH TopH30HT, 9braHcKad cBuTa. P. Botoma, mpaBbllt MpHTOK 
p. Jlenbl. 

919 


Hancem. CORYNEXOCHOIDEA (Angelin, 1854) 
Cem. JAKUTIDAE Suvorova (M. S.) | 


Pox Malykania gen. nov. 


a. Malykania gribovae sp. nov. : 
ee oo patie S inenaant Jyroo6pa3HO M30rHyTbIH B NpOy 
“JOJIbHOM HampaBuleHuH. CnMHHble Oopo3ybl Hepeskue. [na6eb WIMHHaA, Bbl- 
nykwlad, Cy2Kalouadca BiepeM, CHJIbHO BbICTYMalollad Ha KpaHHHeM, By 
napbl 6opo3y riaGeIM OYVEHb HersyOOKHe, HHOFa NepexOAAUMe Ha HEIOABHIK- 
HbI€ WLeKH. SaTbWIOUHOe KOJIbILO, CHJIbHO pacuIMpsAIOWeecsA NOCepeAHHE, C LWHMOM. 
Henozpwxubie mek y3kue. [a3Hble KpbILIKH HM vla3Hble BaJIMKH HE nude, 
peHunpoBanbl. [Ipeyria6enbHoe Mole KOpOTKOe HJM OTCYTCTBYET. Tlepequas: 
‘KpaeBaa Kaiima y3Kas, cula6o BbINyKJlan. GaqHue BeTBH JIMICBbIX LUBOB a | 
‘HbIe, CHJIbHO pacxoysammeca. IloBpepxXHocTb NaHItMpa MeIKOAYeHCTAH. | 
aHHbIM MIpH3HakaM PO/l SHAYHTeIbHO OTJIHYAeTCA OT ApyTHX PONOB AKYTHI. 
O6bem poja: Malykania gribovae 
sp. nov., M. grandis sp. nov., M. nochtuensis' 
sp. nov. (M.-S.). | 
Bospac?T H paciupoctTp ana 
Hue. HuxHuh KeMOpHH, JIeHCKHH sApyc, 
CHHCKHH TOPH30HT, /IbrAHCKaA MH TO/OadaH- 
cKaaA CBUTbI. AKyTHA, OacceHH cpeqHero Te 
yeHua p. JlenHbl. 


Malykania gribovae sp. nov. 


Puc. 3. Malykania gribovae sp. nov. Puc. 3u 4c, m, @ 
4X. @—psuk cnepequ, 6 — sur 
cOoKy Toaorun: kpanuazni, IIMH Ne711/301, 
puc. 4 c. 


JLuaruos3. Tua6enb cHIbHO BhInyKIad. SaTbWIOUHad G6opo3sqa y3kaa, 
‘HO UeCTKAA Ha BCeM CBOeM IIPOTAXKEHHH; 3aTbWIOUHOE KOJIbILO BbICTyNaeT BBepX. 
IIpeqra6embHoe nose orcyteTByer. Ilepenuaa KpaeBas Kalima c1a6o BbINnyKsas. 
Tlepequne BeTBu JIMMeBbIX WIBOB ca60 pacxosaueca. 

BospactT wu pacnpoctpaneune. Huxunnii KemOpnii, seHcKuii 
sApyC, CHHCKHH POPH30HT, IIbrAHCKaad cBuTa. P. Jlena mpotus 1. Maapikan. 


Malykania grandis sp. nov. 


Puc. 4 x, y 


Touaorun: kpanugnh, TMH Ne 711/331, puc. 4 x. 

Auaruos. Kpynupi suk c xapakTepHbimu amuaTbIMH Oopo3qaMH rua- 
‘Oe. SaTbOWHad Goposya BbIParxKeHa JIMMb Ha OoKaX HM MOUTH OTCYTCTBYeT 
NOCepeAHHE; 3aTbIVIOUHOe KOJIbIO Ca6O BbIMYKIOe, MOUTH MIOCKOe, MO-BHIH- 
MOMY, C JWIMHHbIM wiMnOM. IIpezrma6enbHoe nove y3Koe. Tlepeqnaa Kpaepas 
‘KaliMa y3Kaa, BaslMKOOOpasHad, MpHnogquATan BBepx. Ilepequne BeTBU JIHIe- 
BbIX IIBOB YMepeHHO pacxojaummecs. 

Oo3pacT MH pacnpocTpanHenHuHe. HwxkHHh KemOpui, JeH- 
‘CKHM APYC, CHHCKHH TOpH30HT, dbraHcKas cBuTa. P. Jlewa, nporup 4. Mavi- 
Kau. 


TlameouTojornyeckuit MHCTHTYT Ilocrynuao 
Akallemuu Hayk CCCP 20 V 1958 
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CPHCTO/JOVH A 


A. A. BAHHWKOB wu JI. K. THTOBA 


HAJIMUHE KW PACIPEXEJIEHHE CYKUWMHAEPUPA3bI 
WH UATOXPOMOKCHAA3bI B KOPTHEBOM OPFAHE )KMBOTHDIX, 
HAXOJIALUMXCHA B COCTOAHHH OTHOCHTEJIbBHOrO NOKOSA 
WY B YCJIOBHAX 3BYKOBOrO BO3JEHCTBHA 


(I]pedcmaeaeno axademuxom J]. A. Opbeau 24 V 1958) 


Hague B TKaHAX *AHBOTHOrO OpraHH3ma cykUMHserugzpasp (CUT) u wuy- 
»xpomMoKcHyasbl (LLTXO) H cooTBeTcTBYy!IOUlHX CyOCTpaTOB CBA3aHO He TOJIbKO 
MpOleCCOM a9pOOHOrO OKHCJIEHHA, HO HW C aHaSPOOHLIM IVIMKOJIH3OM, T. e. M0 
/UleCTBY XapakTepH3yeT sHepreTHKy opraHa. IIpu stom CUT, cuxeprKausaa 
cocTaBe CBOeH MpocTeTHYeCKOH Ppynlbl CyIbrupHbHy!o rpynny, eruypu- 
yeT B a9POOHbIX YCJIOBHAX AHTApHYIO MH (yMapoBylo KHCJIOTY —mNpH yculoBuH, 
°O AKILENTOPOM BOOpOoya ABJIAeTCA CHCTeMa ILHTOXpOM C-ILMTOXpoMOKCHa3a, 
ep Kaulas B cocTaBe CBOeH mpocTeTHyeckOoH rpynnbl 2*ere3o (7). 

Tak kak B HacTOauee BpeMA TPH MOMOUIH THCTOXHMHYCCKHX MeTOOB 
qaeTCa YCTaHOBHTb JlOKaJIH3alHio B OpraHax CJT u I XO, To Ha ocHoBaHuH pac- 
oeWesIeCHHA ITHX CPEPMEHTOB MOXKHO CYJIMTb, B KaKOH CTeMeHH Te WIM Apyrue 
‘PYKTYPHbIe€ KOMIIOHEHTHI Y4AaCTBYIOT B 9HEPreTHYeCKUX Mpoleccax HW HaCKOJIb- 
) 9TH MOCeqHHe, B CBOIO OYepesb, OOYCIOBJIHBAaIOT PYHKUHOHAIbHbIe OTMpaB- 
SHHA 9THX CTPYyKTYyp. 

Ilocie Toro kak Hamu OblJI OOHAPYKeH B KOPTHEBOM OpraHe JHJOFeHHbIi 9HEp- 
sTHYeCCKHH CYyOCTpaT —TIvIHMKOreH, KOJIJIONJaIbHOe COCTOAHHeE KOTOpPOrO Me- 
ALOCb MO, BO3LECHCTBHEM 3BYKOB pa3JIMYHOH uacToTb! (7), eCTeCTBeEHHO ObIIO 
DeEAMPHHATb MOMbITKY rucTOxHMMYeCcKOrO uccleqoBaHHA CUT u XO ua stom 
e O6beKTe, TEM GOee, YTO HMEIOINLHECH B 9TOM OTHONICHHH HEMHOPOYHCJICHHbIe 
semenua (°°), OTHOCHUMeCH K HepBHOH CHCTeMe H OpraHaM 4YBCTB, He 3a- 
JaPHBAaIOT (PYHKUMOHAIbHOH CTOpOHE!. B HacTosujeM COOOU,eEHHH H3J1araroTcs 
WIYYEHHbIe HAMM pesyJIbTaTbl rucTOXuMHYecKOrO uccieqoBaHuaA CJT u IXO 
KOPTHeBOM OpraHe H raHrviuH 8-ro HepBa. 

Bcero 6blvI0 HCCIeOBaHO MeTOJOM TOTAaJIbHBIX mpenapaTos 120 KoprTHeBbix 
yraHoB oT 60 xKHBOTHDIX (MOJIOZbIE MOPCKHe CBHHKH, KPOJIMKH, KOUIKH). 

], KOHTpombHOM, Cepun onbITOB 20 xKHBOTHBIX JO OOe3TaBIMBaHHA HaxOJH- 
ACb B COCTOAHHH OTHOCHTembHOrO moKoa. M3 Hux y 10 2%HBOTHBIX KOPTHEBbI 
)raHbI OCIe u3BJIeYeHHA M3 KOCTHOTO (yTispa OOpabaTbIBasIMCb THCTOXH- 
queckH Ha CJT u y 10 —ua ILXO. Bo II cepuu ombirop Takoe xe KouIMye- 
BO XKHBOTHHIX MpeMBapHTeIbHO NOsBepralocb B TeyeHHe | yaca BO3eHCTBUIO 
yKa BbICOKOM yacroTs! (1500 ru, 95 46) c aHamorM4HOl MocJexyioulel obpa- 
KOH. B III cepuu onbIToB TakOe %Ke KOJIMYCCTBO XXMBOTHDIX NOBepraJlOCb 
BeHCTBHIO 3ByKa HUsKOM yacToTHI (300 ru, 95 WO) c aHaJOrHYHOH MoCcJeyI0- 
ei OOpaOoTKOH, KaK H B MIpeJbILyuIMx ABYX CepHAX. 

CUI onpexenanacb np nomomH HeoTerpasovia (1°), KOTOpbIii 3a CueT JerHy- 
13HOM AKTHBHOCTH BOCCTaHaBJIHBaeTCH Ha MUTOXOHPHAX B Bue MeEJIKHX 3epeH 
IM KpHCTaWIOB (opMa3aHa — lypmypHO-Kpacuoro pera. Takum o6pasom, 
\KaH3allua HW akTuBHOCTb CJIT B opraHe ycTaHaBJIMBaJlaCb Ha OCHOBaHHH 
3eTOBOHL ©=peaKI[MH — OKpaCKHM CTPYKTYPHbIX KOMMOHEHTOB CFO KJICTOK 


ap) 
) B3axas 896 ved 


B IyplypHO-Kpacubiit wWBeT. Posopylo OkpacKy, KOTOpylo MHOra MpHHUMAII 
HeKOTOPbI€ 3vIeMeHTbI OpraHa, MO-BHAMMOMY, CJlefyeT paCCMaTPHBaTb Kal 
e3ysbTaT udppy3sun cepMeHTa. 
: 11XO oath a aa NOMOLIH peakilMu «Haq» (1°), KoTOpad WaeT OKpa 
IIMBaHHe B CHHUit HH CHHeBaTO-*uOMeTOBbILi UWBeET yuacTKOB OpraHa, oa 
JlaloulMX AKTHBHOCTbIO 3TOTO (bepMeHTA. Cneuu@uysocth peakiHu KOHTpOuIH 
poBaylacb ee YrHeTeHHeM MPH MOMOWM asHqa HaTpusA>(?°). i 

B I cepun onpiros (KOHTpObHOM) Nocie OOpadorKu Ha CJT’, Bob 3aBH 
KOB YJHTKH OOHapy2KUBalOTCA TPH TOHKHE KpaCHO-IlyplypOBble NOJIOCKH, KO 
TOpble TAHYTCA B BUJe CMUpasIH NO Kpato 3aBHTKOB, CTporo JIOKaJIH3yACb B 06 
WaCTH TpeX PAJOB Hapy2KHbIX BOJIOCKOBbIX KJICTOK KOpTHeBa OpraHa (puc. 1) 
OctTaJIbHbl€ CTPpYKTYPbl YJIHT 
KH OCTaIOTCAH Oe€CLBeTHBIMH 

[Ip mukpockonuyecko} 
uccJleAOBaHHH B WATOMIa3M 
HapYy2KHbIX BOJIOCKOBbIX KJI€ 
TOK Ha MUTOXOHJPuAX HaGJItO 
JaeTCA paBHOMepHoOe pacmpeE 
JI@JICHHE MEJIKHX 3epeCH—Kph 
CTaJJIOB (POpMa3aHa, B COBO 
KY NHOCTH OK paluMBaloulx Te 
JIO KJIETKH B IlypnypHO-Kpac 
HbIli UBeT. Apo octaetca npe 
3pauHbIM. TakHMOOpa30M, lic 
Puc. 4. Pacnpegenenne CIT 8 Hesponax 8-ro~ranraus  yyyyeHHad OKPaCKa MO3BOUIAe 
MOpCcKOH CBHHKH. DKMBOTHOe HaxOJWJIOCB B COCTOAHUH CYMTb OBbICOKOHM AKTHBHOCT 


OTHOCHTeJIbHOrO MOKOA. TotabHblli mpemapat. OK. 7, 
| 06. 40 X ak CHT B Hapy2KHbIxX BOJIOCKE 


BbIX KJleTKaxX (puHc. 2 Hd 
CHOY ouewb MasiO WH MpakTH4YeCcKH ' HET BO BHYTPCHHHX BOJOCKOBBI 
KuleTKax. OHa TakxKe OTCYTCTByeT B  KkKJIeTKaX-cTONOaX HU B  KJIeTKa 
Jleutepca. Vinorga ee HepaBHoMepHbIe Cyleqbl OOHAPYKUBAaIOTCA B OOJE 
CTH TeH3CHOBCKHX KJIeTOK. CyleqyeT ykKa3aTb, YTO B IWHTOMMIa3Me TeH3é 
HOBCKHX KJI€ETOK BepXHerO 3aBHTKa Y MOPCKHX CBHHOK NOCTOAHHO OOHapyxk? 
BalOTCA KPYIHble PpaHybl posoporo uBeta. Mx oKpaliMBaHHe, MO-BHHMOM\ 
eCTb pe3yibTaT Wud@dysun depmenta. CIT otcyrctByeT B CTpykTypax 6a3¥ 
JIAPHOH MeMOpaHbl, KOPTHEBOH NepenOHKH, PeTHKYJIAPHOH MeMOpaHbl WH peri 
HepOBOH MeMOpaHbl. SHAYHTebHYIO AKTHBHOCTb 3TOrO (epMeHTa MO2KHO OTME 
THTb B OONACTH CIMpaIbHOrO JIMMOa. Han6omee BbICoKad aKTHBHOCTb CJ] 
OOHaPpyXUBaeTCA B SIHTCIMM COCYAMCTOH NOMOCKH, COCyAbl KOTOpOl mpHu 3TO 
ocTaioTca OecuBeTHbIMH. B 9/eMeHTaX CNHpasIbHOrO TaHrviMaA TakxKe HaGIK 
faeTcA BbICOKaA akTHBHOCTh CJT’. Ona pacnpeyemsetca Ha MATOXOHAPHAX Ka 
B BaKYOJIM3HpOBaHHOH WHTOMIa3Me HeEHPOHOB, Tak HM B JleHApuTax uM Heupt 
TaX, Ha H€KOTOPOM paCCTOAHMM OT MeCTa HX OTXOxKeHuA (puc. 4). CIT orcy: 
CTBYeT B CaT@JIMTaX, B MH9JIHHE HW B WBaHHOBCKMX KleTKax. UTO KacaeTca Bou 
KOH 8-rO HepBa, TO OHH M€CTaMH MOFIM MpHOOpeTaTb pO3OBbIli OTTCHOK, MO-BI 
JMMOMY, CBASAHHBIM Cc Quddpy3sneH depMeHTa B MSAKOTHbIC OGONOUKH. Taki 
o0pa3s0M, aKTHBHOCTb CJT B KopTHeBoM OpraHe XHBOTHBIX, HAXOAAMIUXCA B CC 
CTOAHHH OTHOCHT@IbHOTO MOKOA, HE OMHHAKOBA B Pa3JIMUHbIX eFO 3JICMeHTA? 
HeckoIbko Jpyrad KapTHHa HaGwoJaeTcA nocie oOpaOoTKH peaKTHBO 
«Han» Ha IXO. YautKa B OOacTH KOpTHeBa OpraHa OOHapy2xKuBaeT WHpOKY 
JICHTY CHPeHEBOrO I[BeTa, KOTOPaA B BUMe CNUPaJIM TAHETCA BOJIb BCeX ee 3: 
BUTKOB. OcTasIbHbIe ee yacTH OCTaloTCa GecuBeTHEIMH. IIpu 6ombummx yBeIn4 
HHAX YaeTCH PaCCMOTpeTb CierKa TO/yOOBaTbIe BHYTPeHHWe HM Hapy2KHb 
BOJOCKOBBIC KJICTKH, O€CHBETHBIE KIETKH-CTONObI H PalaHrn, KieTKH JLelTep¢ 
M HepaBHOMepHO CuHeBaTble KeTKH Ten3ena. B stax nociequux, Kak MB Op 
AbILyueH PeakWHH, B OOMAaCTH BepXHerO 3aBHTKa Y MOPCKHX CBHHOK OOHap’ 
*KMBAIOTCA KPYMHbIC TpaHyJibl pOsoBoro iWBeTa. SHaYHTebHaA KOHICHTpally 
(pepMeHTa OOHapy2KuBaeTCaA B HelpOHax cnupadbHOro raHruiua. Onn Np 
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Puce. 1. Ocso6ox*neHnHaA OT 

KOCTHOLO (byTApa yMTKa Mop- 

CKOM CBHHKH, oOpaOoTaHHad 

Ha CJIT." )Kusoruoe naxogu- 

JIOCb*B COCTOAHHH OTHOCHTeIb- 
Horo moKosx. Jlyna 


Puc. 2. Pacnpeetenne CHIT B Hapy2KHbIx Bo- 

JIOCKOBbIX KJI€TKAX KOPTHeBa OpraHa, Ha ypOBHe 

HWKHerO 3aBHTKa y KpOuIHKa, HaxoOjMBulerocs 

B COCTOAHHM OTHOCHTEIbHOTO NOKOA (a), H NOL- 

pepraplierocx Bp TeyeHve | yaca Bo3sselCTBHIO 

3pykos 1500 ru, 95 46 (6). ToTabubili npenapar. 
Ont, oO 40 


Puce. 3. Pacnpesxenenne CJT B Hapy?KHbIX BOJOCKOBbIX KJeT 
KaX KopTHeBa OpraHa Ha ypoBHe 2-ro 3aBuTKa y MOpCKoOll 


CBHHKH, HaxOJIMBUerocA 


B COCTOAHHH OTHOCHTeCJIbHOTO Il0- 


Koa (a) uw MosBeprapuietics B TeyeHHe | uaca poO3seHCTBUIO 


3BykKoB B 300 ru, 95 16 (6). 


JIA H, 1. 122, Ne 5, Buuunxos u Tutora 


Totambublii mpenapat, OK. 7, 


06. 20 X 


MaloT paBHOMepHylo CHpeHeBylo OKpacky. Apo mpospayHo. AppbiuuKO CuHee. 
B BakyOulM3upoBaHHOl WHTOMIasme OOHApyxXUBaeTCA Me/KO pacnblieHHaa cu- 
HAA SEPHHCTOCTh (MHTOXOHApuh?). Tako 2e UBeT MpHHUMaIOT MH HepBHBIe 
BONOKHa. B catTeHTax akTMBHOCTb (pepMeHTa HeBbicoka. B Mua/IHHe On 
OTCYTCTBYeT. 3aTO BECbMa BbICOKaA AKTHBHOCTb (pepMeHTa HMeeTCA B HEBpPHeMe, 
OO6pasoBaHHOli WBaHHOBCKUMH KJleTKamH. Baarogapa »TOMy OOCTOATEIbCTBY 
nepudepwyeckue  WeHTpaJIbHbIe OTPOCTKH HelpOHOB BeCbMa OTUETVINBbI. B oco- 
G€HHOCTH 3TO OTHOCHTCA K JeHAPHTaM JO MecTa Hx nepexoya yepes habenula perfo- 
rata Ha OasuapHylo MemOpany. B coBoKYNHOCTH HMCHHO OHH B OCHOBHOM H O6pa- 
3yIOT YNOMHHAIOMLYIOCA Bbilue CHPeCHEBYIO JICHTY NO Kpalo yIHTKH. MHTeHCHBHOCTb 
OKPaCKH STOH JICHTbl SHAYHTEIbHO YBEINYMBACTCA Ele H TEM OOCTOATEIbCTBOM, 
GTO Haj’ HEPBHbIMH BOJIOKHAMH pacnoOvlaraeTca CNMPaJIbHbI MMO, SMMTeMHaJIb- 
HbI€ KJI€TKH KOTOPOrO Tak2Ke OTJIMYAIOTCA BbICOKOH aKTHBHOCTbIO (bepMeHTa. 
B HUX YaCTO OTKabIBAaIOTCA JOBOJbHO KPYyNHble HHTCHCHBHO CHHHe rpaHyvbl. 
BaswisipHad MemOpaHa, KopTvepa nepenoHKa HM peTHKyApHad MeMOpaHa He 
OOHapyKHBAlOT cofep2xaHun depmeuta. B anemeHTax pelicHepoBoli nepenouKu 
KOHWeHTpauna ILXO cpaBHuTeibHO HeBeHKa. HanOombuiad aKTHBHOCTb (pep: 
MeHTa NafaeT Ha COCYANCTYIO NoOOCKy, KOTOPad BCA OKpallieHa B CHPeHeBbIli 
uBeT riyCokoro ToHa. B ee SnHTeHMaJbHbIX KJI€ETKAX YaCTO OOHAPYKUBAaIOTCA 
MOBOJIbHO KpyNuble CHHHe rpaHybl. CocyAbl mpo3spayHbl. 
TakuM oOpa30m, pacnpefenenue ILXO B KopTHeBOM OpraHe HeCKOJbKO 
OTMMUAeTCA OT pacnipexeneHua B HEM CJIT, B CCOGeHHOCTH MO OTHOLICHHIO K pe- 
HENTOPHbIM SJIEMEHTaM, Te ABHO mpeobsagaet CJIT, a axtuBucets LXO, kak 
MbI BUJeIM, HEBeHKa. HanpoTuB, aKTHBHOCTb OOOUX PepMeHTOB Oovlee HJIH Me- 
fee COBNajlaeT B HeHpOHaX CNHPaJIbHOrO TaHrvIMA HW B COCYAMCTOH NowlocKe. 
Bo II cepuu onpitos, nocyie YacCOBOrO NpHMeHeHHA 3BYKa BbICOKOH YaCTOTHI, 
JacnpegeneHne CJT meuaocb B O6JlIaCTH HVM2KHEFO 3aBHTKa HM HHKHeH YaCTH 
~peAHErO 3aBHTKa. OHO BbIpaxKaslOCb B OCwlaOJICHHH AKTHBHOCTH depMenTa 
3 HAPY2KHBbIX BOJIOCKOBbIX KJleTKax (pc. 2, 6). Pasmepbl KpuCcTasI0B (bopMa3aHa 
1 HX KOJIMYeECTBO B WHTOMIA3Me STUX SJIEMCHTOB 3HAYHTeCIbHO YMeHbIUAJINCbs 
lJajleuue akTuBHocTH CJIT B ocoGeHHOocTH ObIvIO OTYETJIMBbIM B KOHCYHOH 4acTH 
IH2KHEIO 3aBHTKa. Takoe xe Oca6JIeHHe AKTHBHOCTH (bepMeHTa HaOuIOLaJIOCb 
{ B HelipOHax CNupaJIbHOrO raHriusA Ha 9TOM 2%xe ypoBHe. B cocyyucToh nosocKe 
IZMCHCHHH OOHAPy2XKHTb HE yflaeTca. } 
Pacnpegzenenue LLXO B 9TOH CepHH ONbITOB He OOHAPYyXKHBAaJIO OTUCTJIMBbIX 
I3MeHeHHH. Ilo-BHJUMOMY, 3TO OOCTOATEJIbCTBO CBA3AHO C OOLLCH HEBbICOKOH 
1KTHBHOCTbIO IL XO, KoTopyto yaeTCA BbIABHTb IPH NOMOLLM NMPHMeHABWErOCcA 
reTona. B HeKOTOpbIX C1yuanx BCe 2%Ke HMeIO MeCTO COVIbIUNEe OCNAGMeHKE ak- 
MBHOCTH |Toro qepMeHTa NO CpaBHeHHIO C KOHTpOJIeM B OOJACTH HMKHETO 
aBuTKa. IlcHHxK€HHeE AKTHBHOCTH HaGJlOJalOb KaK B OO/AaCTH BOJIOCKOBBIX 
JleTOK, TaK H B OOJACTH HEHPOHOB H BOJIOKOH, B OCOOeHHOCTH JeHAPHTOB 
NMpasbuoro raHrviusA. OHakO OHO OblIO HeNOCTOAHHO. BepXxuve 3aBHTKH YJINT- 
HB 9TOH CepHu OnbITOB (pu OOpaborKe kak Ha CJM, Tak u Ha ILXO) He o6na- 
YXKUBaJIM 3AMETHbIX H3MCHECHHH MO CpaBHEHHO C KOHTPOVJIeM. | 
B 11] cepun onpiros, nocie npumeHeHus B TeyeHHe | 4aca 3ByKa HU3KOH 
aCTOTbI, NpH OOpadboTKe KopTHeBa OpraHa Ha CJ] HaOsosaoch 3HauHTeJIb- 
0€ OCIaGJICHHE AKTHBHOCTH (pepMeHTa B WHTOMIA3Me BOJIOCKOBbIX KJI€TOK B 0O- 
acTH BepXHerO 3aBHTKa H BepXHeli YaCTH CpeAHErO 3aBUTKA YJINTKH (pH. 3, 6). 
JekoTopoe najleHne KOHWEHTpaluH HaGIOJalocb TakxKe B HEHPOHAaX CNMPadb- 
Oro raHrviuA Ha YpOBHEe STHX 2%Ke 3ABHTKOB YJIMTKU. ClefyeT yKa3aTb Ha NOAB- 
€HHe pO3OBa10li OKPaCKN B S/IEMeHTaX pelCHefOBOH NepenmOHKH Ha BepXHeM 
ABUTKe, YTO, NO-BHAMMOMY, CBA3aHO Cc Auddpysueli PepMeHTa. 
Pacnpeneenne IL XO u B 9TOH CepHu ONbITOB B CTpykTYpax KOpTHeBa Oprana 
epXHHX 3aBUTKOB OKa3biBaJlOCb HENOCTOAHHEIM. Ilajenne akTHBHOCTH cbepmMeHTa 
PeUenTOpHbIX QJIeMeHTaX H B HeHpOHaX MH BOJOKHAX CMMpaJbHOrO TaHvina, 
O-BHJIMMOMY, BCe XKe HMeJIO MeCTO, HO OOulad €rO HeBbICOKaA AKTHBHOCTH, OT- 
euaBllaicA B KOHTpOvle, He JaBasla BO3MOXKHOCTH NPHHTH K OTYCTJIMBbIM BbI- 


aM B 3TOM OTHOIUCHHH. 
12 923 


Tlomyyeuuple BO BCeX Tpex CepHAX OMNbITOB pe3yJIbTaTbl OOHAPYKUBAaIOT 
XapakTepHoe pacupeyenenue CUT u IWXO B crpykTypax kopTueBa opraHa, 
B OCOOCHHOCTH B Hapy2KHbIX BOJIOCKOBbIX KJI@CTKaX MH B HeMpOHaX CIMpaJIbHOrO 
ranrina. B sTHXx xe 9/IeEMeHTaX, 'vlaBHbIM OOpa30M B HapyKHbIX BOJIOCKOBBIX 
KJI€TKaX, KAK OO 3TOM MOXKHO CYJIMTb HW Ha OCHOBAHHM paHee NOJIYYeHHbIX HaMH 
JaHHbIX, JIOKAJIM30BaHbI MW Apyrue Cu1Ox*KHbIe (epMeCHTaTHBHble CHCTeMbI, HYKJICH- 
HOBbIC KHCOTHI H riukKorend (°~1*), OcoGeHHO BaxXHO OTMeTHTb TO OOCTOATEJIb- 
€TBO, UTO HO BAMAHHeM CYHKIHOHAJIbHOH Harpy3kH — 3ByKa — pacmpeye- 
JIGHHe H aKTHBHOCTb CJT u IXO, Tak xe Kak HM APyrHX H3y4eHHbIX HaMH XH- 
MMYCCKHX AKTHBHBIX BellecTB, MeHsIOTCa. Iloq BJIMAHHeM BbICOKUX 3BYKOBBIX 
yacTOT akTHBHOCTb CJIT u, mo-Buyqumomy, L[XO nagaer B pellenTOpHbIx 3e- 
MeHTaX H HelipOHaxX HHXKHHX 3aBHTKOB yHTKH. [lox BAMAHHeM HH3KUMX YaCTOT 
AaKTMBHOCTb CJIT u, no-Bugumomy, I{XO nayaer B pelenTropHbix SMEMEHTAX. 
M HeHpOHaX BePXHHX 3aBHTKOB YJIHTKH. 

Kak ykKa3bIBaslocb, mo oTHOWeHHIO K ILXO, koropaa Boodule B KopTHeBold 
OpraHe OTM4aIaCh Cai AKTHBHOCTbIO, 9Ta 3AKOHOMEPHOCTh BO BpeMA (pyHK- 
{[MOHaJIbHOH Harpy3KH OKa3aacb MeHee oTueTHBOH. Ilo-BHyquMOMy, Takoe 
ca60e pa3BHTHe IHTOXpOMHOMi CuCTeMbI pH 3HauHTebHOM akTuBHOcTa CIT) 
clekyeT OObACHHTb OTCYTCTBH€M KPOBCHOCHBIX COCYOB B CaMOM KOPTHeBO 
OpraHe, KOTOpbI OMbIBaeTcH 3HAONuMpoH. B OoraTo cHaOxKeHHOH cocyaM 
cOcyAHCTOl MomOcKke yaeTCH OTMETHTb BbICOKYIO AKTHBHOCTb OOOHX UCCeNO- 
BaHHbIX (ePMeHTOB. 

IIpeo6maqaHve B PpellelTOpHbIX 3JIEMeHTaX KOpPTHeBa OpraHa HU HeHpona 
8-ro ranraua CIT moxer ObITb TakxKe CBA3AHO C ee CYJIbruApHJIbHOH rpynnok 
KOTOPOH HeKOTOpble HCC/IeOBaTeIM MpHaloT ocoOoe 3HayeHHe B_ Mpolecce 
BOSHHKHOBeHHA HepBHOoro uMmywbca (1%). | 

He copcem aACeH Me€xaHH3M MajleHuaA akTuBHOcTH ILXO u B OcOo6eHHOCTH CH 
TIO BJIMAHHeEM (PYHKUMOHAJIbHOH Harpy3kH. OTHOCHTCA JIM OHO TObKO K dep 
MeHTY WIM Takxke kK cyOcTtpaty? Ho Tak umH HHaYe OHO CBA3aHO C COOTBET 
CTBYIOULMMH M3MCHCHHAMH ZJHEPreTHYeCKHX MpOWeccoB B padoTaouleM oOpraHe 

Han6ouee CcyulecTBeHHbIM (aKTOM, MIO HalleMyY MHe€HHIO, ABJIACTCH OHO 
BPeMeHHAaA JOKAJIH3aWMA B WHTOMIASMe HAPyKHbIX BOJIOCKOBbIX KJI€TOK HapsaAz) 
‘© TIMKOPeHOM H HYKJICHHOBbIMH KuCIOTaMH (°, *) GouIbIuOrTO YNCIa PepMeHTOE 
(8-1), Bxmoyan COT u UXO, kak npaBuo oTmMuaIOUIMXCA BbICOKOM aKTHE} 
HnocTb1o. Mx «qudpysHoe», MovleKyJIspHOe CoueTaHHe, 0 CyTH ela, OTparxkael 
OeNKOBYIO CTPYKTYPHY1O OCHOBY BOJIOCKOBbIX KJeTOK (1*). B 3TOM OTHOLIeHHH 
OHH 3HA4HTCIbHO OTJIMUAIOTCA, HAaMpHMep, OT (oTopellenTOpOB ceTYAaTKH, FA 
PIMKOPeH, HYKJICHHOBbIC KHCJIOTbI H (PepMEHTHI pacnowarawTcA B pa3HbIx 4a 
<TAX Malovek WIM KoMOoueK (°, ’). Ilo-BuquMoMy, BOSHHKIIMe B mpoleccd 
SBOJOWMH pa3sJIM4HA B pacnpesevieHHH XMMHYCCKH AKTHBHbIX BELIECTB, MH B OCC} 
OeHHOCTH (EPMEHTOB, OOYCOBNBAIOT He TOJbKO CHelMpuKY MOJeKYApHO! 


CTPYKTYPbl HM SHEPCTHKH PCUENTOPHbIX SJIEMCHTOB, HO, HECOMHCHHO, Take 
4 OCOObIN XapaKTep UX BOsOyxKeHHA. 


Muctuty? 9B0u0WHOHHOH (busHosoruu um. UM. M. Ceyenosa Iloctynuso | 
Akajwemuu Hayk CCCP 12 V 1958 


| 
} 
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CrHCTOJOIH # 


H. B. JOHCKHX 


MCCJIEQOBAHME 3NMTEJIMA AMHKOTMYECKON OBOJIOUKH 
YEJIOBEKA C NOMOLIbIO HEKOTOPbIX FHCTOXHMHYECKUX 
METOJIOB 


(I]pedcmaeaexo axademuxom H. H. Anuuxoeom 22 V 1958) 


B HacToamee BPCMA HaKONMMIOCh AOCTATOUHO JaHHbIX, YKa3bIBaIOLMX Ha TO, 
4TO OOPas0BaHHE OKOJIONJOZHbIX BO] MpOHCXOAUT 3a CcueT ceKpeTOpHOl Jen- 
TeJIbHOCTH AMHHOTHYECKOrO SnHTeINA (*~°, *, 1"). HeocnopHmo BMecTe C TeM, YTO 
pesOpOlWMA OKOJONNOLHOH 2KUAKOCTH TakxKe HET pH yuaCTHH SNMTeMA aM- 
HHoHAa (?, *, 1%). OnHaKO JOCTOBepHBIX JaHHbIX 0 MOpdomorMyuecKoM cy6cTpaTe 
pesOpOlWMOHHbIX MpoweccoB B aMHMOHe nOKa eme HeT. Ilo OTHOMIeHHIO K 3HJ0- 
TeJIMaJIbHBIM H OJ[HOCJIOMHbIM STHTeIMaJIbHbIM MeMOpaHaM HaHvOoslee pacmpo- 
cTpaHeHo mpefcTapyienue (’, °), UTO IPOHHKHOBeHHE Pa3JIHUHbIX BeLIECTB 4Yepes. 
HHX HeT B OOMACTH Tak Ha3bIBAeCMOrO MCXKKJIETOUHOFO ILeMeHTA, BbIABJIAe€MOTO. 
mp OOpadorKe OObeKTA PacTBOpaMH a30THOKUCIOrO Cepe6pa. OnHako M. $1. Cy6- 
6oTHH (*), IpHMeHHB Apyrve peakTHBHI, MpHUIe K BbIBOLY, YTO MpOHHKHOBeHHE 
BeWLeCTB MPOHCXOAMT HE TOJIbKO B OOJIACTH WeMeHTAa, HO TakxKe (XOTA H B M@Hb- 
miei cTeneHH) B OOlacTH skTOMNasMbI. Ilo MHeHuIo Cunanuyca (14), omucaHHble 
Cy66oTHHbIM KapTHHbI XapakTepuH3yloT He MpoOHMIaemocTb, a CTeneHb ascop6- 
IHH BeleCTB Ha MOBEPXHOCTH KJIETKH, YTO OH CBA3bIBaeT C NMOCTeMeHHbIM H3- 
M€H€HHEM IWIOTHOCTH WHTOMIA3MbI NO HaMpaBJieHHIO OT aAApa Kk nepudepun. Ilo 
OTHOLICHHIO K SMHTeIHIO AMHHOHA MMeeTCA TOMbKO yKa3saHHe MpanyeckuHH (7°) 
Ha IIpHCYyTCTBHe B OGIACTH KJICTOUHBIX PpaHHIl rad ypoHoBont KucwoTHI. [lostomy: 
HaM MpeACTaBIAJIOCb WHTePeCCHbIM M3YUHTb MYKONOMMCaXapHAbl MHTeIMA 
AMHHOHA, 4YTO, BOSMOXKHO, MOTO Obl NPOJIMTb CBET Ha HEKOTOPbl€ HeACHBIe BO- 
NpOcbl M€XaHH3Ma OOpas0BaHHsA H PesOPOUHH OKOJIONMIOAHbIX BOI. 

C sToh Web1o OblI UCCIeEAOBaH OTAeMAIOMLHHCA MpH pOfaxX aMHHOH BHelwia- 
WeHTapHoH oG6acTH M MpuuerarwulHH K I[vlalleHTapHOMy JMCKy, Pe, Kak 
mpemomararwT, MpOvCXOAUT Ce€KPeWHA OKOJIONIOZHbIX BOX. Bbw UCMOIb30- 
BaHbI HapsaAyy C OObIMHBIMH PHCTOJIOTHYeCKHMH Me€TOJaMH OKpaCKa TOJYHAMHO- 
BbIM CHHMM H MO cnoco6y Xela C COA3aTCJIbHbIM (PePMCHTATHBHbIM KOHTPO- 
nem snufasonw. IlapanmenbHo cpe3sbi o6paOaTHIBamucb peakTuBom Luda — 
nepHoqHOH KUCIOTOH. CoueTaHHe yKa3aHHbIX MeTOJOB NO03BO/IAJIO CYQUTb He 
TOJIbKO O pacnpefeJIeCHHH KHCJIbIX MYKOMOIHCAaXapHAOB, HO H B KaKOU-TO CTe- 
neHH O06 MX MOJIMMepHOCTH. 

SnntTeiMH mwialeHTapHOrO aMHHOHA TIpesCTaBJIeH BBbICOKHMH  MPH3MaTH- 
-ueCKHMH KJI€TKAMH, HEKOTOPbIe H3 KOTOPbIX BbIOYXAaIOT Haj MOBEPXHOCTbw O6O- 
gouxn. Mectamu smuTeinuii mpHoOperaer xapakTep mHoropsgHoro. SIqpo, Kak 
NpaBMlO, pacnolaraeTcsA B aluKaJbHO vacTu KJeTKU. IIpu OKpacke 2KeJIe3HbIM 
“TeMATOKCHJIHHOM OTYCTJIMBO BHJIHbI CBeTJIbIe BaKYOJIM Pa3JIMYHOM BeJIMYHHbI. 
O6pa6oTka no Xeiity HeEH3MEHHO BHIABJIAeT MEJIKHE MIbIWIEBHAHbIC 3epHa, BeCb- 
Ma 3aKOHOMepHO pacmpeyemsmioujeca B Tpewetax WuTomasmbl KJeToK. Ilo 
rpaHullaM KJIeTOK 3epHa pacnovlaraiorcsA OUeHb TycTO, oTYerO rpaHUlla KMeTOK 
nmpelcTaBineTcA B Bue yeTKOH romyOoK JmHuN. LnToMIasMa HEKOTOPDIX KJe- 
TOK COJlep2KUT XeliJI-MOSHTHBHOE BeULeCTBO B Bue Me/IbUaHWHX PpaHyJ, KOMN- 
yeCTBO KOTOPbIX NO HallpaBJIeHHIO K M@XKKJICTOUHDIM rpaHulaM UH allMKaJIbHO! 
MNOBepXHOCTH KJIeTOK mocTeneHHO BospactraeT. Muorga oTYeT/IMBO OKpalllu- 
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Balorcd m0 Xeliy OOOMOUKUM BaKyOJIeH, PaCMOJIOKeHHBIX B HalbaAepHOH 30He 
IMTOMMAa3MbI HW BHIOYXaiOWUx Ha MOBeCPXHOCTbIO aMHHOHA. Visorga B TOsue 
M@XKKMeETOUHOH CyYOCTaHI[MM JleKAaT OTICIbHBIC MEIKHe CBETJIBIC BaKYOJIH. Ba- 
3allbHad YaCTb KeTKH, Kak HM OKOMOANepHad 30Ha, 10 MeToy Xeama He OKpa- 
muBaetca. COBepui2HHO He OKpallluBaeTca H Oa3a/IbHaA MemMOpaHa; Ha Mpema-_ 
paTax, OOpaOoTaHHbIX 9THM CmocoOoM, OHA MpekcTapiaercA B BUC TOHKOH 
cBeTiolt auuuu. Cxoguble B OOUleM pe3YAbTATbI ObIMM NOYYCHbI MpH OKPacKe 
OOOOUKH TOYHAMHOBbIM CHHuM. B OOMACTH KJeCTOUHbIX Tpanul WU auMKayIbHOU 
fOBEPXHOCTH KJIeTOK yfaeTcd MeCTaMH HaOJOTaTb MeTAXPOMA3HiO. [Ipose- 
JICHHbIi TO OTHOWIeHHIO K 9THM ABYM MeTOJaM (epMCHTATHBHDIM KOHTPOJb MO3-— 
BoMMeT MpeknoaraTh, TO CyOcTaHWHA, pacnomowKeHHaA B oOaCTH KJeTOU- 
HbIX I'paHHIl, COep2KHT BbICOKOMOMMMePHbIC KHCJIbIC MYKONOJIMCAaXapHAbl. | 


Puc. 1. QmuTeitui mlaledTapHoro aMHHoHa Puc. 2. MoxkkmerouHble BakyOH B SIMTeEAHH | 
yenopeka. Oxpacka peaktusom [appa — BHelMaledrapHoro  aMHHOHa 4e/lOBeKa. 
= neplioqHoH KucaoToH, 40 X 4 Oxpacka no X9iiny. 90 X 4 


SER ae: ~ 


.,sHaa kapTHHa llowlyaulacb MpH OOpaboTKe cpe30B peaxTuBom Iluppa — 
neplioquol KucmoTod (puc. 1). Dpanuubt KleToK uM BOoS.1e He BbIABAIOTCA, | 
WIM (B HeKOTOPbIX CJly4adx) ClerKa HaMeya.OTCH HeACHbIMH MpepbI3HCTbIMA 
JIMHHMAMM, YMOMAHYTHIC BbIWI2 MCAKJIETOUHbIe BAKYOMM OKpallaBa.orca cabo 
WIM BooOule He OKpailuBatorca. MurencuBHo OKpaui2Ha WATOMMa3Ma KJIeTOK 
4 ocobeHHO cOfepxKuMOe CeKpeTOpHEIX rpaHy. [lo Bced BepoaTHOCTH, OHH | 
cojlepKaT HelTpaJIbHbIe MYKONMOMCaXapHaAbl (riuKoreH). OrueriuBo BHdHa | 
Oa3albHad MeMOpaHa, Pe3KO BbIAeIAIOWaAcd CBOMM HHTCHCHBHO KpacHo-(puo- 
JIETOBLIM IBeTOM Ha (hone C1aO0 OKPAaLIcHHOrO SNHTeMMA H OeCKMeTOUHOLO CJIOA | 
CTPOMbI AaMHHOHa. ONMTeIMH BHelMaleHTapHOrO aMHHOHA 3Ha4HTeIbHO OT- | 
smuaeTcd OT OMHCaHHOrO Bblle, Ha O6ombuled uacTH O6OMOUKH OH HU3KHit, | 
IIpH3MaTHUeCKU H TOJbKO B TYOMHE AMHUMOTM4eCKUX CKJa\OK CTaHOBUTca 
WMJIMHAPHyYeCKUM HW HaMOMHHaeT BHICTHIKY MlalledTapHoro aMHHoHa. | 
OcoGeHHO pe3KHe OTIMYMA BbIABAIOTCA MpH THCTOXHMMYCCKOM H3y4eHHH 
odoouKH. C nomMoulbio peakuuu Xela 3eCb TakxKe OTYETIMBO MOXKHO yBH- 
Ne€Th M@XKKJETOUHbIe PpaHUlbl M MOCTeMeHHOe HaKOMICHHe 3epeH KUCJIbIX MYKO- 
MOJMCaXapHAOB MO HalpaBJIeHU!O OT OKOJOANEPHOL 30HbI K MepHpepuu KeTKH. 
OrueTiMBoe roulyOoe OKpalluBaHHe aioT H OGOJOUKH BHYTPHKJIeTOUHBIX Ba- 
KYOJeH, BCTPe¥alOUlMXCA 39eCb 3HAYHTeJIbHO pexe, YeM B MlalleHTapHOM am- 
HHOHe. 3aTO M@XKKJIETOUHBIC BAKYOJIM B SIMTeIMM BHeMalledTapHoro aMHMOHa 
AOCTHTAaIOoT SHAUMTEIbHOM BeMMYMHbI HW BCTpeyaioTcA O4eHb yacTo (puc. 2). 
Muorga oun CIMBaOTCA, H KJICTKH OKa3bIBaIOTCA OTACCHHBIMU [pyr OT Apyra 
rpymnOH CBeTJIbIX BakyOJIeH, PaCMOJIOKeHHbIX B Bue Wenouku, Ha Tanren- 
WMaJIbHbIX Cpesax (puc. 3) KeTOUHbIe Tea HHO Aa OTAeMeHbI pyr OT Apyra cBerT- 
JIbBIMH TIPOM@XKYTKaMH, COOTBETCTBYIOUIHMH CJIMBUIMMCA Me@KKJICTOUHBIM Ba- 
KyOIaM. BagaitbHad MemMOpaHa, Kak M B MWlalledTapHOM aMHMOHe, MmpH OOpa- 
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OoTKe no cnoco6y Xelina He BEIABAAeTCS. Oxpacka TOJYHIMHOBbIM CHHUM He 
BHOCHT Yero-H60 HOBOrO NO CpaBHeHuIO Cc meTooM Xeiiua. 

Peaxtus LUlndcdba —nepiionuaa xKucnora OKpallIMBaloT Me€JIKO3epHHCTYytO 
MATOMWIa3My KJeTOK H OCOOCHHO HHTEHCHBHO OasaIbHy10 MeMOpany (puc. 4). 
B.kakoii-To, XOTA MH He3HauHTeNbHOH, creneHu OKpallMBaeTCA HW ComepxKHMOe 
M@*KKJICTOUHBIX BakyOJleH, B CHJIY UerO OHH HE BbIICIAIOTCA TAK OTYUCTIMBO, Kak 
pH o6paborKe no cnoco6y Xelina. Tlourm ne ormmuaetca oT IWMTOMIa3MbI mIpu 


OKpacKe peakTuBom Indpa —neptoxnol Kucaorol u o6acTh MexK,JeTOU- 
HBIX rpaHuit. 


Puc. 3. MexkseTOUHble BakYOJIN B SMMTeIHH Puc. 4. OnutTetuH BHeMaweHTapHoro am- 

BHEIIaleHTapHOrO aMHHOHA 4eIOBeKa Ha HHOHa YeIOBeKa. Okpacka peakTHBom LIud- 

TaHTeHUHaJIbHOM cpese. OKpacka Mo Xokuy. (ba — neplogqHoli KucmoTol. 40 X 4 
90 xX 4 


CneqyeT 3aMeTHTb, YTO KOJIMUCCTBO H BeIMYHHA M@XKKJICTOYUHBIX Bakyouleli 
B QMHTeIMH BHeMIalleHTapHOrO AMHHOHA BapbupyioT B pa3JIMYHbIX yuacTKax 
o6o10UKH. OObIUHO B rviyOHHe CKJIaOK BakyOuleH Oo/IbIUe, a PasMepbl UX Kpyn- 
Hee. 

TIpupeyzeHubie aHHble NOKa3bIBaloT, UTO B OOACTH KJIETOUHBIX TpaHHIl aM- 
HHOTHYCCKOPO SMHTeINA HaKalJIMBalOTCA BbICOKOMOJIMMePHbIe KUHCJIbIe MYKO- 
nomucaxapHpl. OHH ABJIAIOTCA MPOMYKTOM JeATeIbHOCTH CaMHX KJIETOK, 
M MOSTOMY Me?KKJIeCTOUHbIe PTPaHHIbl YaCTO MpeNCTAaBJAIOTCA WIMPOKMMH HW Kak 
Obl pasmpiTpimu. IIpH comocTaBJIeHHH NOJIYYCHHbIX HaMH JlaHHBIX C TeM, YTO 
H3BecTHO (1, *) O mpollecce pe30pOUHH OKOJIONJIOZHbIX BO, MOXKHO C)lelaTb 
BbIBON, UYTO OTTOK COBepilaeTcA B OOIACTb TAK Ha3bIBaeMOFO PbIXJIOrO MpoMe- 
KYTOUHOFO COA AMHHOHA WIM B OOaACTb AMHHO-XOPpHaJbHOrO MpocTpaHcTsBa. 


Hosocu6upeKnh rocyqapcTBeHHEIit Tocrynus0 
Me][MUMaCKHH HHCTHTYT 20 V 1958 
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Jlokxnagmn AKkayemun nayx CCCP 
1958. Tom 122, Ni 5 


THCTOJIOPAA 


K. A. KAPATIETAH 


PA3BHTHE CJIM3HCTOM OBOJIOUKH A3SbIKA WH EE HHHEPBAUHSA 
B IMBPHOFEHE3E Y YEJIOBEKA 


(II pedcmaeaeno axademuxom H. H. Anuaxosim 26 V 1958) 


B nacrosmeli pa6oTe u3y4¥eHO pasBHTHe CJIM3HCTOH OOOMOUKM A3bIKa Y 3M- 
OpHOHOB H MIONOB BCex BOspacTOB, HauHHasd C 9MOpHoHa 13 MM JWIMHbI (OT Te- 
MeHH JO KOMYHKa), a TaK2%Ke B MOCTIMOpHOHaJbHOM HepHoge. Jia o6pa6oTKn 
MaTepHasla ObluIM MCNOuIbsOBaHbI MeTO,uKH BusbuiopcKoro — Tpoc — Jlas- 
peuTbepa, Buabmosckoro —byxe, Kaxaib —@asopcxoro, Huccas, Coko- 
JIMHCKOFO, a Tak?Ke OOMErHCTOOrMYeCKHe MeTOLHKH. 

Y osmOpvoua 13 MM JWIMHbI 3auaTOK A3bIKa COCTOHT H3 M€3CHXHMbI, MOKPbITON 
3MHTeIHeM, MpH¥YeM HHKaKHX MpH3HakOB Md@depenwualnn OyAyueh CwM3H- 
cTOH O6004KH elle He OOHapyxuBaeTCH. ONNTeIMH, NOKPbIBAaIOWMH 3ayaTOK 
A3bIKa, B OCHOBHOM TPeXPAJIHbIii, Me€CTaMH OH CTAHOBHTCA JIBYPAHbIM WK 
ogHocoiHbIM. Best moBepXHOCTb A3bIKa elle riaKaad. B MexaHu3Me A3bIKa O6- 
Hapy2KHBaloTCH eBa 34MeTHbI€ MYYKH MPHMHTHBHBIX HEPBHbIX BOJIOKOH. ; 

Pa3yeseHHe 3a4aTKa A3bIKa Ha OYA ye CIM3HCTYIO OOOJIOUKY WH MbILWUeUHBIE 
clo HaOwlIoqaeTca yxxe y SMOpuoHa 20 MM JvIMHbI. CM3HcTas OOO0UKa MOKpbITa 
ABYCOWHIM STIMTeIMeM, a Ha TpaHHe Me3CHXMMBI C SIIMTeMeM HMeeTCH TOH- 
KHH CNOH aprupodvJIbHbIX BOJIOKOHeL. OMHTeIMH Ha CNHHHOH MOBepXxHOCcTH 
KOPHA A3bIKa OOPasyeT HEOOJIbLINE BbICTYMbI 34 CUeT YBEJIHYCHHA B STHX MECTAX 
KOJIMYUCCTBA MOBEPXHOCTHBIX KJICTOUHBIX CIOeB JO Tpex-yeTbIpex. B mMe3eHXHMEé 
CJIM3HCTCH OOOJOUKH CNHHKH A3bIKa OOHAPY2XKHBAIOTCA C1aO0 HMIIperHup yroulHecs 
MYUKU MPHMHTHBHBIX HEPBHbIX BOJIOKOHEL. OTXoAauHe Oolee MEJIKHE MYYKH H OT- 
JeJIbHbIe HEPBHbI€ BOJIOKOHILA YaCTbIO TEPAIOTCA B M€3CHXHMEC CHHILUTHA, YaCTbio 
OCTHFaIoT SIIMTeINA B MeCTaX OOpas0BaHHA HM HeOOJIbUIMX BbICTYMOB. | 

Y smMOpHoHa 22 MM JVIHHbI B SMHTCIMAJIbHbIe BbICTYMbl KOPHH A3bIKa yxKe 
BAaeTCA TOWerKallad Me3eCHXHMa, OOpasyA 3ayuaTKH COCO¥UKOB sA3bIKa. IIpK 
NOCIELYIOULMX CTaMAX Pa3BHTHA ABSbIKa, TO BCeHi CMMHHOH MOBepXHOCTH CJM 
3HCTOH OOOOUKH OOpasyl0OTCA MHOPOUMCJICHHbIe TECHO MIpHexKauNe [pyr K Apy- 
ry M@JIKHe COCOUKH, CpeM KOTOPHIX Ha KOPHe HM KOHYHKe SA3bIKa pacnosararorcs | 
COCOUKH CpaBHUTeJIbHO KPYNHbIX pasMepoB. MopMa MOUTH BCex COCOYEKOB OJH-! 
HaKOBaad, H TOJIbKO Ha KOPHe A3bIKa HEKOTOPble H3 HHX HAMOMHHAIOT 2KeOOOBa-| 
Tbe COCOUKH, elle HE OKPYy2KeHHble xKeOOKOM (9MOpvoH 40 mm juimubI). Ha 
STOW CTaHH Pa3BHTHA SMMTeIH CNHHHOH NOBeEpXHOCTH KOPHA A3bIKa COCTONT| 
M3 Tpex-yeTbIpex HeuddepeHWMPpOBaHHbIX CJIOe€B KJIETOK, MOCTeMeHHO K eFol 
KOHYHKY YHCIO COeB YMeHbUIaeTCA WO TBYX; Ha Hw>KHeH WH OOKOBbIX MOBepx~ 
HOCTAX A3bIKa MMeeTCA yxRe udPepeHiNpOBaHHbI MHOFOCJIOMHbIA MIOCKHIi 
snuTemMH. Ilostomy HesIb3a cormacuTbcaA Cc JaHHbimMH Teabmana (1), cornac+ 
HO KOTOPBIM 3TMTeIMH CIMHHOH MOBepXHOCTH ABbIKa ye y 9MOpnoHa 16— 
30 MM JJIMHbI ABJIACTCA MHOTOCOMHDIM MWIOCKHM, a Ha OOKOBbIX NOBePXHOCTAX 
JBYCJIOHHBIM . 

Ilo HalieMy MHeHHIO, BO3HUKaIOUMH B THCTOreHe3e MHOFOCJOMHBI m0- 
CKHH SMMTeIMH mpescTaBaer HanOomee TuppepeHuupoBaHHy1o cTayuto pa34 
BHTHA, a TaM, Tye HAeT OYPHbIM Mpomecc HOBOOOpas0BaHHA COCOYKOB A3bIKa, 
SNHTeIMH elle He 3aBepllaeT cBolo Wuddepenmuanuio. Ha Hawem matepuase, 
B Cormacuu c Hadu0,eHHamu Mapimiaua (*), TombKO y sMOpnona 100 mm ywiMHbl 
BHepBble OOHAapyxXMBaeTCA MHOFOCNOMHBI mMOCKHH smMTenMli, Hu nTpHToOMl 
TOMbKO B OOMACTH KOPHA ABbIKa, Pe COCOUKM yxKe Govulee uM MeHee odopMue- 
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abl. C aToro BpCMeHH Ha CNMHHOH NOBepXHOCTH A3bIKa STMTeIHIi mpHoOperaer 
Be Pakrep MHOPOCJIOHHOrO MVIOCKOFO, HO KOJIHYeCTBO B HEM CJI0eB MW TOJUMHAa: 
“TO MO CpaBHeHHIO C 9SIMHTeIHeM  HMxKHeli H G6OKOBBIX MOBepxHOcTelt: 


A3bIKa BIWIOTb JO MOMeHTA POxeHHA OCTaIOTCa MeHbIUIMMH. TombKo y 
JOHOWCHHBIX IWIOJOB TOJILIHHAa 


M KOJIHYECTBO KJICTOUHbIX CJIOeB 
BbIDABHHBaIOTCA Ha BCX IOBepx- 
HOCTAX A3bIKa, HM B MOCTIMOpHO- 
HaJIbHOM lepHowe HaunHaerca 
YTOJIMEHHe S9NHTAIHA CnHHHOL 
NOBEPXHOCTH 3a C¥eT YBeIMUeHHA 
KOJIMYeCTBAa ero CJIO0eB. 

B mpomecce Andbepenunannu 
SUMTeCIMA ASbIKA B OMpeeseHHbIi 
Ne€pHO pasBuTHA sMOpHona (50— 
90 MM) B COcTaBe MOBepXHOCTHBIX 
KJI€ETOK SNHTeIHA CNHHHOK Hu 6o- 
KOBbIX IIOBEPXHOCTeH A3bIKa I10- 
ABJIAIOTCA CMHHYHbIE MepllaTeJb- 
Hble KeTKH (pwc. 1) MH Tpynnbl Pye. 1, MuorocaoiiHeii maockait snmrennit c 
ux. Teliyepux (*) HaOmoyal Mep-  epuaterbuoli KaeTKol GoKoBOi noBepxHocTH: 
WaTeCJIbHbIM SNUTeIMH B KpPumTax A3bIKa 9MOpHoHa yesoBeka JWIHHOH 50 MM. )Kenes- 
KEOOOBATHIX COCOUKOB TOMbKO HbIM remMaToKcuHH. OO. 40, ox. 8 X 
Y B3pOCJIbIxX JUOTeH. 

IIpu rucroreese 9mHTeMHA CNMHKH A3bIKAa H O*POpMJICHHH 2%xeOOOBATbIX 
COCOUKOB B TOJULE SNHTeIHA BePXYIIKH MOCIeHUX BCTpeyarorcA op- 
MMPYIOUHecsH KOHILCHTPHYeCKHE SINHTeIHaIbHbI€ Tebia (9MMTeMMAJIbHbIe 
*KCMYY2KHHBI),  OnMcaHHbie Iaddepom (*) B  2xesOOoBaTHIX, cocouKax 
B3pOCJIbIX JOReH. Ilo mepe 
YBeJIHYeCHHA Pa3MepOB 9ITHX. 
XKEMYUYXRHH OHM NMOrpyxator- 
ca B mMoOWIeKallyio coeln- 
HUTe@JIbHYIO TKAaHb H OKpy- 
2KalOTCA HeEPBHbIMH BOJIO- 
KOHIaMH. Y jJOHOLWICHHBIX 
MJIOMOB OHH focTurator 
KPYNHbIX pa3MepoB, B HHX 
HaQwoaerecA mpowecc opo- 
rOBeHHA IeHTpaJIbHO pacno- 
JIOXKCHHBIX IWIOCKHX K1€TOK. 
M UX pacniaf (puc. 2). 

[Uupoxue KallHJIJIA pbl 
CJIM3HCTOH OOOMOUKH A3ZbIKAa, 


Puc. 2.3 on x ear Slate OcO6e€HHO CIHMHHOH mMoBepx- 
ee A eacdoncmentiorowulOne senoneueh Mmnper- HOCTH, NO mepe Audcepex- 
Hatua 10 Buabmosckomy — Ipoc. 06. 8, ox. 10 x WHalwHu ero BJIEMCHTOB Ipo- 
J[@JIbIBaIOT OODBIMHbI xXOn. 

pasBpuTua. ApTepHH HM BeHbI MpeHMylleCTBeHHO pacnOlaraioTca B rylyOOKOM 
c0e COCMMHUTEILHOM TKAHHM CIM3HCTOH OOOIOUKH WH COBMECTHO C TOJICTBIMH NY4- 
KaMM He€PBHbIX BOJIOKOH OOpasylI0T WHpPOKOMeTIMCTOe HEPBHO-COCYAMCTOE CIIe- 
Tenue. OTxomauue Oouee MeIKHe COCYbI MPOHHKaIOT B MOBEPXHOCTHBIM CJIO 
CIM3HCTOM HU, pasBeTBIAdCb Ha KalwJIApbl C WHpOKHM MpOCBeTOM, 
MPOHUKalOT B COCAMHHTEIBHOTK AHH YIO OCHOBY COCOUKOB, Te HB Oovlee NOsLHHe Me- 
PHOJbI MOCTIMOPHOHAJIbHOFO pasBHTMA COXPaHAIOT TAKOW 2e XapakTeP CTPOCHHA. 
PopmupoBanne *XeMOOOBATHIX HW JIMCTOBHAHBIX COCOUKOB MpOHCXOAMT Y 3M- 
6pHonop 113—120 mM AJMHbI, Kora BOKpyr COCOUKOB OOpasyloTCA 2xeOOKH. 
Hu menu. K sTOMy BpeMeHH YTpHOOBHAHbIe COCOUKH MOCTATOYHO ocbopMJIeHEI. 
Uro Ke KacaeTCA HHTeCBHJHbIX COCOUKOB, TO B 2MOPHOHAJIbHOM lepHose 
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7 
UX pa3Mepbl OcTaloTCd MeHbIUMMU, H HATeEBUAHY!O Tones OHM Vee 
B TOCTIMOPHOHaTbHOoM nepHonte. Eure yo oPopMieHuxd rpH pears A 
BUIHBIX UW 2KelO6oBaTHIX COcouKOB pB TOME ITMTeMAA 


. bIX KJIe- 
aMOpuoHa 65 MM JWIMHBI MpoucxoguT’ nucbePCHUMAlNA SMMTCIMAIbHPIX K 
TOK H O*pOpMleHHe H3 HUX BKYCO-_ 


BbIX JIVKOBHI. PaHHaad MHHepBa- | 
WHA 93THX YyuaCTKOB 93MHTeIMA 
(aMOpHoH 22 mM), a TaK?Ke HeKO- 
TOpbie JlaHHble SKCMepHMeHTAaJIb- 
HbIx padoT (°, °) MaloT OCHOBaHHe | 
nojaraTb, 4TO MpeBpalenHe 9MH- 
TCIMAJIbHbIX KJICTOK B  KJICTKH | 
BKYCOBBIX JIYKOBHI, MpOMCxOHT | 
M01 JeHCTBH€M KAKHX-TO HepBHBIX | 
umiysapcoB. JIuppepenynalua Ha 
BKYCOBbIe H ONOPHbIe KJICTKH BO| 
BKYCOBbIX JIYKOBHWax HaGJ0LaerT- | 
ca y 3M0pHoHa 90 MM JJIMHBI, 4TO | 
cooTBercTByeT 12 HeqemaM 9MOpH- | 
OH4IbHOrO nNepHoga. B 3TO BpeMaA 
y 3apObila MOABJIAIOTCA rvIOTa- 
Puc. 3. Unneppauua rpHOoBuAHOrO cocouka s13bIKa TeybHbIe pedsJIeKCbl, H OH HauH- 
lola yenopeka QiuHoH 150 mm. Mmmpernanua no HaeT 3aPlaTbIBaTh OKOJOMMOLHYIC 
Buabuiosckomy — [poc. O6. 20, ox. 15 X 7 
*KUAKOCTh (’). | 

Oco6nit uHTepec MpescTaBIAeT MHHEPBalMA CMM3HCTOH OOOOUKH A3bIKa 

‘B ‘OMOpPHOHAJIbHbI HM NOCTIMOpHOHAIbHbIM nepvombl. Ilyyku A3bIKOrMOTOUHOrO 
HM ‘A3KIUHOTO HEPBOB, MNePpBOHAYa/IbHO COCTOAIMe H3 IPHMUTHBHbIX TOHKHX 
HEPBHbIX BOJIOKOHEL, OOpa3yioT B COeCAHHUTCJIbHOTKaHHOH OCHOBe CJIM3HCTON 
OOOOUKH CHHHKH sA3bIKa 
cneTreHue. OrTxoqauiwe OT 
‘Hero TOHKHe MY4KH HalpaB- 
JIAIOTCA K 3ayaTKaM TpH6o- 
BHQHbBIX H KeOOOBAaTHIX 
OCOUKOB (3MOpHOH 22 mm), 
IpHyueM B peAKUX cyuaAx 
yaeTca OOHAPy2XXHTb Mmpo- 
HUKHOBCHHE OTJCJIbBHbIX BO- 
JIOKOHELL =M@KAY SMUTeIH- 
AJIbHbIMH KJIETKAMH (29MOPHOH 
27MM). Bomee sACHO BBICTy- 
maeT HHHepBalluA STUX CO- 
OUKOB B MOMeHT udpepen- 


WHalWH 3ayaTKOB BKYCOBbIX Puc. 4. HeppHoe okoH¥aHHe CIM3HCTOM OOONOUKH HWKHeLt 
JTYKOBHL (aM6pHoH 65 mm). "OBepXHocTu #sbika mlowa yenoneKa ANMMHOK 220 mm. Mu- | 
Balcosne BHepUBIerocs lpernauua m0 Buabmopckomy — Ipoc. O6. 40, ox. 10x 


HepBHOrO Myyka pa3JiMuaroT- 
CA (Ba BYfa MPHMMTHBHbIX HePBHbIX BOJIOKOH: OCHOBHYIO Maccy cocTaB-} 
JIAIOT TOHKHE, CPpaBHUTebHO ca60O MMMperHupyroulMecd cepe6pom Bowo-| 
KOHIa, K KOTOPbIM MpPHCOeAMHAIOTCA ELMHMUHbIe Oouee TOJCTLIC H HeCKOJIbKO| 
CHJIbHee HMIPerHHpOBaHHble BOOKHA. IlepBble MpOCM@EKMBaIOTCA JO BKYCOBBIX| 
JIYKOBUI, a CMHMYHbIC BOJIOKOHIa MPOHHKAaOT Mexy ee KJeTKaMM. Broppie) 
BOJIOKOHILA MO BKYCOBOM JIYKOBHIeH pactalaioTCA Ha TOHKHe BeTOUKH, KOTO-} 
pble OXBAaTbIBAaIOT JIYKOBMILY CHapyxKH WH MeCTaMH MposOsKalOTCA B OKPy>2Kalo-| 
UIMH ee SIMTeIMH; MpOxodA MEKAy KleTKaMM MOCMeqHero, OHH JOXOLAT JO ero} 
MOBECPXHOCTHBIX CJIOeB. BHeslpeHHe HepBHbIX MYYKOB B 3a4aTKH JIMCTOBHAHbIX| 
COCOUKOB HaOJOJlaeTca y sMOpHoHa 90 MM JIMHBI, BpacTaHHe xe HEPBHBIX BO- 
JOKOH B HUTEBUAHBIC COCOUKH, PaCNO/O%KeHHbIe Ha KOHYMKE A3bIKa, MpOHCxo-| 
AMT TOJbKO Ha Oouee NO3AHHX CTaqMAx (M100 265 MM jWIMHBI). | 
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Y omOpuona 150 mu Anup rpHOoBuyuble HW 2KeOSOBaTHe COCOUKH XOpOMD 
(POPMICHbI MH HHHEPBalMA SAuTeMMA HM BKYCOBBIX JIYKOBUIL BbIcTyMaer Gouee 
TYCTAMBO. SNeCb TAKKE MOAAO PasIM4NTb TOHKHE HM TO/CTHIe HePBHbIe BOMOK- 
la. TOHKMe BOJIOKHAa HHHepBUPYOF BKYCOBY.O AY KOBULY H UaCTHYHO (IPOHH<aloT 
le2K ly €€ KJICTKaMH, a MeHee MHOPOYHCJICHHbIe TOJICTHIe BOMOKHA OKPyKa.or ee 10 
lepupepua. Uacrb KOHe4HoIX BeTBed BHeApAeTCA B 9MMTeMM BepxXyuIxu Co- 
OUKOB, MPpOXOAMT MeKy KleTKAMM H MOCTHraeT MOBEPXHOCTHIX C10eB (puc. 3). 
AKOH XApaKkTep HHHepBallHH COCOUKOB HaO/.OMaeTcA B TeyYeHHe BCeli BHYTpH- 
TpOOHOM wKusHH. B caM3ucToA OSomOUKe HuxKHe MOBEPXHOCTH A3bIKa HepBHbIe 
KOHYAHHA MOABJIAIOTCA TOJbKO B JOBOJIbHO MO3qHue cpoKu (n0q 210 mm) 
| BHe MpOcTbIxX pa3sBeTBuleHHi (puc. 4). 

[Tpomecc MH3/IMHH3alMH OCeBbIX LHJIMHAPOB B CM3HCTOH O6O0"UKe A3bIKAa 
MepBble OOHAPY2KUBaeICA B CAMHMYHDIX TOJICTHIX BOJOKHAX Y M02a 290 MM AuH- 
bl. B Ma/ibHeAWI2M KOMM4eCTBO MAKOTHDbIX HePBHbIX BOJIOKOH yBelM4uBaeTCA 
| MH3JIHHOM MOKpbIBaiOTCA Ooslee TOHKMEe BOJIOKHA. 

Ha Bcex craquax 2MOpHOHaMbHOrO pa3BHTHA A3bIKa B HEPBHbIX CTBO/AX 
[SBIUHOFO H AZbIKOPIOTOYHOPO HEPBOB XOPOUWD MpoclexKuBaeTCA Murpallua Hei- 
oOMacTOB, AocTuraio.ux y sMOpuona 100 mM AanHbl caM3ucTO Obom0"KH 
NMHKH A3bIKa, Pe OHH OOPa3yiOT M@IKHE Y3E/IKH MO *KeNOOOBAaTHIMA H JIMCTO- 
HAHbIMH COCOUKAMH; CAMHHYHbIe He pOOacTbl MPOHHKAaiOT B OCHOBaHHe rpHbo- 
MHbIX cocoyuKoB. Y nvioga 175 MM uacTb Helipo6.iacToB OOHapyxuBaerca 
| HePBHbIX MYY¥KaX  COeCAHHHTeCJIbHOTKAHHOH OCHOBbI  KeOO0BaTbIX Coco4- 
<oB. IIpouecc quppepeHuualHu HeipoOmacTOB MpoTeKaeT mapAjJIebHO C pa3- 
SMTHEM COCOUKOB AB3bIKa. TakHM O6pa30M, HMHHepBallHA COCOYKOB A3bIKa B 
MOPHOHAJIbHOM TepHoge OOceneynBaeTCA JBYMA BHaMH HeEPBHbIX BOJIOKOH. 
[OHKHE BOJIOKHAa, MO-BHAUMOMY, ABJIAIOTCA BKYCOBbIMU, a TOJICTbIe MpescTaB- 
IAIOT COOOH MpOBOAHHKU AIA OOuleH NOBepXHOCTHOH UYBCTBUTCJIbHOCTH. 

HayuHasd C MepBbIX MeCHILeEB MOCTIMOPHOHAJIbHOH 2KH3HH CJIM3HCTad O60- 
10UKa CNHHKH A3bIKa elle Oolee OOMJIbHO CHaO*KeHa HEPBHbIMH MY4KaMH, B CO- 
TaB KOTOPbIX BXOJMAT KaK TOHKHe, TaK HM TOJICTbIe BOJIOKHa. Hepsubie nyyKu, 
IpoOerad B pa3JIHYHbIX HaMmpaBJIeHHAX, OOpasyloT rycToe civeTeHue. OTxo- 
[ALLHe B CTOPOHY COCOUKH H TOHKHE MYYKH HEPBHbIX BOJIOKOH MPOHHKAaIoT B FpH- 
OBHHbIe, »eNOOOBATHIe H elle COXPAHHMBLIHMeCA JIMCTOBHAHbIe COCOUKH, 00- 
ya3yA (OCOGECHHO B AByX MOcMeqHUX) rycTble HepBHble CivieTeHuA. B HuTeBuAHbIe 
OCOUKH KOHYHKa A3bIKa, KOTOPble MOKa elle He HMeIOT JeEPMHHTHBHOM CPOpMbl, 
XOJAT JIMLIb CMHHUHbIe HeEpBHble BOOKHa. Haunnasd Cc 7-MeCauHOrO BOspacta 
r OMe B CAM3HCTOH OOOMOUKe CNHHKH A3bIKA HMEIOTCA OOVIee CJIOXMKHbIe pellel- 
OPHble OKOHYAHHA, MpeACTaBJIAIOWMe Pas/IMYHble BHbl MPOCTbIX HW CJIOMKHbIX 
YCTHKOB, KJIYOOUKOB, YaCTHYHO HMHKalNCyJIMPpOBaHHbIxX, 4TO NMOATBepxKAaroT 
aHHble Apyrux aBTopos (°~!%). 

Takum o06pa30M, CJIO2%KHbIe pellenTopHble OKOHYaHUA B C/IM3MCTOH OOO0KUKe 
3bIKa YeOBEKa B 3HAYMTeIbHOM YaCTH OOpa3sylOTCA B MOCTIMOPHOHAJIbHOM 
epHoje, MO BCel BePpOATHOCTH BCJIeACTBHe BO3eHCTBHA Ha A3bIK YCHJIMBAalO- 
[MXCA M€XaHHMUeCKUX H PYruX pasHooOpasHbix BHeWIHHX BUMAHHH (pasn4- 
Ble BHbI MMUIM, TeMMepaTypHble BJIMAHHA U T. M1.). 


VWucTuTyT SKCHepHMeHTaIbHOH MeHIMHbI Tlocrynuso 
AkayeMHw MeMIMHCKHUX HayK CCCP 20 V 1958 
Epepauckult MequWMHCKHM WHCTHTYT 
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THIPOBHOJOTHA 


A. B. ACCMAH 
HEKOTOPbIE JAHHbIE O «BbIEXAHHM» BEHTOCA PbIBAMU 


(ITpedemaeaeno axademuxom B. H. LlanowxuKoeoim 26 V 1958) 
Bonpoc 0 «BbieaHHH» OpraHusMOB OeHTOCa Pa3JIMYHbIMH BUaMH pbiO MMeeT| 
CYIWeCTBCEHHOe 3HaveHHe,— Kak TeopeTHyeCKOe, TaK HM MpakTHYeCKOe. TOT! 
BOMpOC ABJIAeCTCH YaCTbIO BaXXHOH MpOOJIeEMbl AOCTYNHOCTH KOPMOBbIX OpraHH3- 
MOB WIA Pa3JIH4HbIX BHAOB pbid. | 

I]pakTuyecKH BayKHO YCTaHOBHTb BeJIHMYHHY AOCTYNHOH JIA WaHHoro Buya 
pbIO KOpMOBOH OHOMaccbI OeHTOCa AVIA PeLWeCHHA BOMpoca O ONycTHMOM MOT 
HOCTH MocaKH pbIObl MPH 3apbiOJIeHHU PbIOOBOAHHIX TIpyOB, a TaKxKe MpH OM 
peleieHHH KOpMHOCTH jpyrux Bogoemos. V3 pador B. B. Bacnenopa 
E. ®. Epemeesol (*) u3aBecTHO, 4TO TakHe pbIObI, KaK JIelll, Ca3aH H BOOUIA, 
MMe€IOT pa3HOe CTPOeHHe POTOBOrO alinapata, ONpeeAroulee XapakTep UX MIKA 
TaHHA VW pa3JIMYHYIO BOSMOXKHOCTb MPOHHKaTb B rvlyOuHy AOHHOrO ua. IIpu 3TOM, 
Kak yKa3biBaeT B. B. Bacuellos, crpoenne Tela Ca3aHa H OCOOeHHOCTH ero TBE 
YKCHHA NOSBOJIAIOT CMY 3aKalibIBaTbCA B TPyYHT H BbIOMPaTb H3 HerO OpraHH3Ms 
Ha Oolee SHAYHTEJIbHOH TlyOuHe, YeEM STO esalOoT Apyrue CeHTocoAHbIe PbIObi 

Bonpoc 0 «BbleqaHHH» OpraHH3MOB 3000eHTOCA Pa3JIMUHbIMH PbIOAMH OCBE 
iaica B JuTepatype (1, ®, 4’). OkcnepHMeHTaJIbHbIe pacoTbl B STO OOMACT! 
IpOBOAWINCb Mb C. B. CyeToBbiM, CTaBMBLIHM ONBITbI B AKBapPHaJIbHBIX ye 
JOBHAX NO «BbleaHHio» sMuMHOK Chironomus plumosus pa3M4uHbIMM BUaMy 
pplO Hw coOpaBluMm OoraTbli dakTHYeckuH MaTepHal. Ho B npHpoge, B ycue4 
BUAX BOJOCMA, SKCMEPHMEHTAJIbHbIX PaOOT M10 STOMY BONpOcy HHKeEM He Mpc 
BOJMJIOCb. 

TlosToMy MbI HallWJIM BO3MO2KHBIM OMYOJIMKOBaTb Halu MOKa elie MpesBapEs 
TeJIbHbIe WH HEIOJIHbIe aHHble, KOTOPble OblIM HaMH NowyyeHbl B 1957 r., npy 
MpOBeeCHHH OMbITOB MO H3YYeHHIO BbIeqaHHA OHHBIX JIMYHHOK XHPOHOMHJ| 
pa3JIMYHbIMH BHaMH pblO. OnbiTbl NpOBOAMINCb B YeTbIPEX CaKax, CTCEHKH KO4 
TOPBIX ObIJIM 3aTHHYTbI KalMpOHOBOH JleJIbio C aueeH B 6 MM. Pasmep canKoB ObW! 
2x2X1,5M, nlolayb kak joro cayka coctaBisaua 4 M2. Cayku Obi Pees | 
B MOCeHHX YnCax Masa 1957 r. B NpHOpexHOH 4acTH WJIbMeHA pbi6xo034 
Tpayesa, pacnouJioxKeHHOrO B cpefHeH uacTH JembTbI Bourn, B MOJIOHHO- Jb} 
MeHHOH cucTeme pyKaBa Baxtemup. 


HwxkHad nogqOopa cTeHKH CaXKOB MVIOTHO Mpusierama KO JHY, COeqHHAAC 
C MOQOJIOM H3 TOH %e JIM, 3arpy2XXeHHbIM Tpy3sHJamMu MW JexKallMM Ha JH4 
BHYTpH CajKa. 

1-f caqoK Obl OcTaBsIeH 6e3 pbIObI, KAK KOHTPOJIbHbI. Bo 2-f u 3-ii calKy 
29 V Oblla NocaxkeHa B3pocyiad pblOa: BO 2-li canoK 4 MOMOAbIX Ca3aHa (cpeqHas) 
quinHa 30 cM, cpewuni Bec 504 r); B 3-H cagzoK 4 ema (quiMHa 28 cM, Bec 350 r)| 
B 4-% cazox 31 V Opuia nocaxena 21 Bo6na (amuHa 12 cm, Bec 31 r). Moi crpe 
MHJIHCb NOLOOpaTb AVIA OMbITOB PbIO NPHMepHO OAMHAKOBOFO pa3sMepa, HO BOOW\ 
MIPHWWJIOCb B3ATb MeJIKYIO, NOSTOMY MbI HM B3AJIM ee B 5 paz OOuIbILe, YeM Ca3aH 
HM Jlela, Upelnodlarad, YTO STO NOSBOMHT NOJYYHTb CpaBHUMbIe BeJIHMUMHbI BbIe 
WaHunA OeuToca. 

Ilepey nocaykol ppiObl B CaqKM B KaxKOM 3 HUX OBIIM B3ATbI TIpOObl GeHx 
Toca. IIpo6bl Opanucb AHOuepnaTedem cuctembl Bopyuxoro (2), c TIJIOWLa bk 
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3axBata 1/44 m*. Beuroc B caqkax cocroal NOUTH UCKMOUNTeIBHO 3 JIMYHHOK 
xHpoHomuy — Chironomus semireductus Lenz u Polypedilum nubeculosum Mg. 

Bpuyy Toro, uToO rpyHTbl B MIbMeHe TVIMHMCTHIe, MVJIOTHbI€, THOYepMaTeb 
Opal rpyHT He rny6xe 5 cm. Tostomy BepruKasmpHoe pacnpeyleseHHe JIMYHMHOK 
XHPOHOMHA, B TpyHTe H MOCMOWHOe BbleqaHHe UX PbIOAaMH yueCTb He yAa0cD, 
HM MbI OPpaHH4WIMCb H3YYCHHEM Pa3JIMYHOH HHTCHCHBHOCTH BbIeaHHA XHPOHO- 
MH], Ca3aHOM, JICLIOM UH BOGOVION. 

YPpOBeHb BOLI B CalKaX B MOMeHT localKu pbl6bl Obit OKOIO 100 cm, nocue 
4ero HENpPepbIBHO NOBbIMAICA H K KOHUY HaOsioqenuit gocrur 160—165 cm. 
KucJIOpoqHblit pexKUM B Ca{KaX B TeYeHHe HalIMX OMBITOB Ob yOBJIETBOPH- 
TeJIbHBIM: 84% HaCbILeHHA BOI KHCJIOPOJOM B KOHILe Maa 4 68% —B Hauane 
HIOHA (MpoObI Opatucb Ha BOCXOe COMHIA, T. e. ONpeleIAIOCh MHHHMaJIbHOe 
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Puc. 1. JImHamuka uncmeHHoctn (a) u Onomaccbl (6) WHHHOK XHPOHOMHY B CasKax B 1957 Pr. 
f I — 6e3 ppl6pr, 2 — ca3aH, 3 — neu, 4 — BoOsa 


HacbllljeHHe 3a cyTKH). [locule nocayqku pbi6bl B CakKH MmpoO6bI OeHTOCa OpasHcb 
cHauasla uepe3 eHb, 3aTeM — 4epe3 3 JHA UM Jaslee uepes 5—7 AHel. B KaxKOM 
cake Opaocb mo 2 mpoObl—co CTOpOHb! Mviecau Cc mpHOpexHol cTropoubl. Jax- 
Hble MO BbIeaHH10 OeHTOCAa MOJIYYeHHI JIHWIb 3a 8 AHeH (0 6 VI); 10 VI cuatbHEM 
HITOPMOBbIM BeETPOM CaJKH ObWIM MOMATHI, BCJIEACTBHe YerO HHXKHUM Kpal CTeHKH 
CaKOB M€CTAMH NOJHAJICA Hal MOBEpXHOCTbIO IpYHTa, — OOpa30BaJIHCb ILeJIH 
y Ha, HU pblObl yun B 9TH Wen; 14 VI Obl B3xATHI KOHTPOJIbHbIC MpOOb! OeH- 
Toca, mocje vero OMbIT Obl MpekpameH. B nposomKeHHe HaxOKTeHuA pblObl 
B CajlKaxX UHCJIO JIMYHHOK XHPOHOMHY B Cake c ca3aHamu jo 1 VI OnicTrpo yBe- 
JiMmuuBaetTca, ac | no 6 VI Tak xe Opicrpo nagaer fo 19,1% (ra6a. 1, puc. 1,a). 
B cayke C JleulaMH YHCJIO JIMYMHOK XHPOHOMH], BHayase TakxKe pactert (Zo 30 V), 
ac 30 V no 6 VI ono nagaer co 100 no 23%. IIpu stom cemyer OTMeTUTb, YTO 
€CIM Ca3aHaM Ha «IPHBbIKaHHe» K YCJIOBHAM CajlkKa MOTpeOOBaJIOCb OKOJIO 
3 WHeH, mMocie yYero OHM CTaJIH YCHJICHHO BbIeqaTb OeHTOC, TO JIeulaM ObWIO AIA 
stToro yocraTouHoO 2 jue. Bo6ma Oblia nNocawKeHa B Camok Ha 2 cyTOK mosyHeEe, 
yeM JI€U, H Ca3aH, NOISTOMY H HavaJiO BbleqaHuA OeHTOCa BOOOH HaOOLaOCb 
Ha 2 cyTOK mo3qHee, 4eM y Ca3aHa, T. e. nocue 3 VI; go 3 VI uncao mH4nHOK 
XHPOHOMH] B Cake C BOOIOH yBemMuMBaeTca, ac 3 m0 6 VI ono nagaer co 100 
no 60%. B cake c Bo6u0li nageHue O“OMaccbl GeHTOCa MpopoM«KaNOcb Jo 14 VI, 
CHH3HBUINCh 20 34,2%, Tora KaK B Cay{Kax c ca3aHoM u siewjom 14 VI HaOut0- 
WalOCb YBCIMYeHHE YHCJIEHHOCTH JIMUMHOK XHpoHOMU. Bo3smoxHO, uTO BOOuAa 
mo3sqHee yuwla H3 CayKa HW NposO/KaJla BbleqaTb OenTOc. B KOHTPOJIbHOM Cake 
{6e3 pHl6nl) c 30 V no 6 VI takxe HaOslOfaocb yMeHbIeHHe UNCa JIMYHHOK 
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| 
xupoHomug co 100 go 65,3% 3a cueT BblvIeTa HMarO, 4YTO HMeJIO MECTO H B APY 
rHX CalKax HW TO NOATBEPKMaeTCA HaXO%KMe€HHeEM B HUX KYKOJIOK XHPOHOMHL. 
C3 no 6 VI uncao auuMHOK B CafKe He H3MeHHJOCb, a K 14 VI BHOBb ynano JO 
29,3%. YmeHEWeHHe UYHCJIEHHOCTH JIMYHHOK B CalKaX NpaBHJIbHee CpaBHH-| 
BaTb B N[POLeCHTHOM OTHCIEHHH, BBHAY TOrO, YTO HCXOJHOE KOJIHYECTBO JIMYHEOK 
NO NOCaLKH pbiGbl ObWIO PasHYHBIM, MPHY€M MAKCHMAJIbHOe KOJIMYECTBO OBIVIO 
B KOHTPOJIbHOM Cafke. STH pasJIM4YHA He ObWIH HAMH MpeHaMepeHHO NoACOpansl 
JIA ONbITOB, HO MbI BbIHY2KA€HbI CbiIH HX NPHHATb 3a UCXOJHbIC BEMMYHHDI. | 

Ecaiv MHAMHKY YMCEHHOCTH JIMYHHOK CONCCTaBHTb C JMHAMMKOK UX OnOo- 
MaCCbl 3a TOT K€ NepHO BPeMeHH, TO OKa3bIBaeTCH, YTO B Cake Oe3 PbIObl C 
30 V no 3 VI nponcxoqnio yMeHEWeHHe BeJIMYHHbI OMOMACChI XHPOHOMHA CO; 
100 no 75,3% (Ta6u. 1, puc. 1,6). C 3 no 14 V1 HaGntoganocb HeCOEWMOe yBe-: 
yimuenHe 6nomacchl fo 78,9%, KOTOpoe pM BblWwIeTe YaCTH XHPOHOMHY, OOb-) 
ACHACTCA POCTOM Tela OCTAJIbHbIX JIHUHHOK. | 

B came c ca3aHom c 1 no 6 VI Guomacca wM4YMHOK XMPOHOMHA ynasia CO} 
100 no 13,2%. B canKke c semoM HaOstoZanocb ymMeHEWweHHe Onomaccpl c 380 V) 
no 6 VI co 1C0 yo 31%. Takum c6pa3om, B Cagkax C Ca3aHOM H JI€CLLOM MIpOHCxo-+ 
quuio Goulee peskoe MaeHue BeMHYHHbI OHOMACCHI HM YHCJICHHOCTH JIMYHHOK XH-| 
POHOMHJ, Y€M B KOHTPOJIbHOM CaJKe. | 

CnenopaTeibHO, B 3THX CayKaX, Hapsyy C BbWIeETOM XHPOHOMH], eKCTBO- 
BaJl (akTOp BbleqaHHA JIMYHHOK PblOamu. 

C 6 no 14 VI Guomacca am4yMHOK XHPOHOMHY B STUX NBYX CalKax Pe3KO} 
YBeHUNAaCb MPH HE3Ha4HTEJIbHOM POCTe HX YMCJICHHOCTH, 4TO CuleqyeT NOCTABHTL | 
B CBA3b C YXOJOM PbiCbl H3 CaKOB. 

B cagke c Bo6oH GOuomacca xupoHomuy c 3 no 14 VI/yMenrmimach coi 
1C0 no 76,7%. B KouTpombHOM Cayke 3a 3TOT Ke NepnHos Guomacca Vi rao 


yBenuunsiacb Zo 104,7%. CnenopatenbHO, B Cake c BCOOH nocne 3 VI Takxe 
HaOloqaeTcA BbleqaHHe JIMUHHOK XHPOHOMHA, HO MeHee HHTeCHCHBHOe, eM 
y ca3aHa u Jemma. 

Ha nepBom mecTe NO BesIHYHHE BbIeLaHHA JIMYHHOK XHPOHOMHY CTOHT casa 
Walee ufeT Jem. BbleqaHne BOOJIOH BbIpayKeHO Elle MeHee 3HAYHTEIbHO, 4eM 
y lela, HECMOTPA Ha TO, YTO BOGWbI B Cake GblO 21 9k3eMNVIAp, AaCa3aHa He} 
ma—no 4 osKk3emnuiapa. CyetoB (°,*) B akBapHaJIbHbIX YCJIOBHAX ONbITOR 
TakxKe MPHUIe] K BbIBOAY, YTO Kapn cnocoGeH NPOHHKATb Ha OOJIbILY1O ray 
OHHY, CJIe€AOBaTeJIbHO BbleaTb OOJIbWOe KOJIMYECTBO JIMUMHOK XHPOHOMH, 4eM 
JI€W, HW MJIOTBA. 


TaOaunat | 


JivHaMuka YHCJeCHHOCTH KH OHOMACCHI JMYHHOK XHPCHOMH] B SKCMEPHMCHTAJbHBIX CapKax B 1SO7 Tr. 


8 Cajox 1-H — KonTpomb| Cajox 2-4 — 4 ca3aHa Cayoxk 3-i —4 nena Canox 4-% — 21 2o€na | 
a (6e3 pbiCbl) (nocaxKeHbi 29 V) (nocaxkeubi 29 V) (nocaxKenHbi 81 V) 
5 eee es ee ee 2 ee Se ee ee ee eee ee ee eee 
& 

8 HHCIO |. YHCJIO 4HCIO 4YHCIIO | 
sivupy- |CHOMAC-| Cp. BEC) yyyy- |CHOMaC-|cp. BeC | pyyy- |CHOMac-\cp. Bec] pyyy,- [CHOMAC-| Cp. Bec} 
®& Juck na} C4* |amunh- \yoK pa | C4*, JHOMH- lox pa | Ca, * |THYHH-|HoK na | Ca *, | JHSHH-| 
Sf 1 M2 r/M2 [| kKH, Mr 1 M2 r/mM? KH, MP | 4 y2 r/M2 |Ku, Mr 1 m2 TM? KH, MI) 
PAE NYE AKO) IT Reincoxey4|| 7/518 506 |2,£26! 5,8 | 886 14,708} 5,6 | 550 15,470], 9.4m 
SORVeeOSOmido O24 murine TE 2a 4 GOO) RO sal aaa Gn Gii4alneGnd 
a WAI 1€06 }6,458} 4,6 880 16,182) 7,0 | 572 |3,762) ‘Graal 
oy WIE AOS I} Dei) G4) YO) || Ai, Halis) | 248 638° 16, 722)| 10,6 | 770 55478 | 07 a 
6 VI} 1078 | 9,988} 9,2 ROS) HO SEC || B77 264 |2,167| 8,2 | 4€2 | 4,620] 10,0)| 

14 VI| 484 |10,274) 21,2 SOL Aare 268 (4,705) 16,0 | 264 |'45202:) 45,9 


* BuoOMacca X%KHBbIX JIMYHHOK. | 


Cpequuii BeC JIMUMHOK XHPOHOMHA B Cake c ca3aHamu c 30 V no 6 VI no- 


CTeNeHHO YMeHblIlaeTca, TOra Kak BO BCeX OCTAJIbHbBIX CakaX OH YBeHUH- 
naetca (Tab. 1). SOTO noKasbiBaeT, YTO Ca3aHbl, NPOHUKas Ha OOvIbUIyIO ryOu- 
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HY B IpyHT, BbIOHpatoT Oolee KPYNHBIX JIMYHHOK, TOra KaK Jeu u BOOMAa LO- 
BOJIbCTBYIOTCA OOMee MCJIKUMH JIMYHHKAMH, KOTOPHIe, Kak 9TO MOKa3as Jlenn (°), 
HaxOJATCA B MeHee MIYOOKHX CJIOAX TpyHTa. 

Mb cleslaiM nombiItky paccunTaTb, Kaka OnNoMacca JIMYHHOK XHpOHOMUA 
Oblia cbeseHa B KaxKJOM Cake Ha pbl60-KHIOrpammo-yeHb. Ilo ca3sany 9Ta 
ReJIHUHHAa OKa3asiacb paBHoH 1,97 r, no semy 1,31 r, no Bo6se 0,18 r. Takum 
0O6pasom, MbI Mouyuaem elle OAHO NOATBeEpxKAeHHe TOFO, YTO MaKCUMaJIbHYIO: 
Ouomaccy JIM4YMHOK XHPOHOMH BbleaeT Ca3aH; JIeUL BbleqaeT MeHbIUIee KOUIH- 
yeCTBO, YeM Ca3aH, a BOOJIA — MeHbIe, 4eM Jel. OTH BbIBOAbI CormacyoTcs 
C pe3yJIbTaTaMH OMbITOB Cyerosa. 


VYuctutyt mopdomoruu 2xuBOTHBIX uM. A. H. oe eee Tloctynuso 
Akajlemun HayK CCCP 8 V 1958 
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Jloxaann Akagemuun nayk CCCP 
1958. Tom 122, Ne 5 


MHKPOBHOJO“H fi 


H. B. 3ABAP3HHA u A. E. MIPOWEHKO 


O JIA3HCE KYJIBTYP CHLORELLA PYRENOIDOSA PRINGH. 


(ITpedcmaeneno akademukom B. H. Mancwunuxoeoim 4 VI 1958) 


IIpu nomyyeHHH MaccoBbIX KYJIbTYp MpOTOKOKKOBbIX BogopocuieH H. C. Ta- 


cepcKaa (1) B HeEKOTOPbIX CBOHX OMbITaX HaGlOJala CHOHTaHHO BO3SHHKaBLIHH | 


_JIM3UC AKTMBHO pa3BHBaIOWMxcA KyJIbTyp. Jlu3uc BceH Maccbl BOAOpoceh mpo- 
TeKaJl, KaK YKa3bIBaeT aBTOP, B TEY€HHE HECKOJIbKHX YaCOB. 


H. C. Paesckaa cuntaer, uTO M3HC BOMOpOCel MO*KeT MPOHCXOAUTb B pe- 
_3YJIbTaTe HeMOIHOTO NepeBapHBaHHA WX B KMUWeYHHKaX 3000praHH3MoB. Mb! 


mpeqnosarav, uO MH3HC KYJIbTyp BOJOpocseH MOxeT ObITh OOYyCIOBJIEH: 
1) HeopraHH30BaHHbIM JleHCTBHeM COOCTBCHHBIX (epMeHTOB BOJOpoceH pH 
MaCCOBOM MOBpexKCHHH KJICETOK B KYJIbType, KaK 9TO MpeAnouarasa Daepckas; 
.2) aHTarOHHCTHYeCKHM JleHCTBHEM MPOYKTOB KH3HECATeJIbHOCTH OakTepHi, 
pa3BHBaIOWHxXcAH B KyYyJbType; 3) MelcTBHeM cMmeluduyeckoro areHTa, JIH3H- 
pyloulero aKTHBHY!O KYJIbTypy BOOpocuiei. 

Apjenue mu3uca KysbTypbl Chlorella pyrenoidosa Pringh. yyamocb Ha- 
.OI0aTb HW HaM. 

SayayeH Hallie paOoTb! OblvIO BbIACHHTb NpHYHHY JIH3HCa KYJIbTYPbl XJIO- 
pesia. Bea pa6oTa Oblwia mpoBeyeHa c OJHMM WTamMmom Chlorella pyrenoidosa 
.Pringh., kKoTopbii Obl NoyyYeH Hamu H3 My3ex KybTyp BoZOpocueh mpu IIpax- 
“CKOM yHuBepcuTete. Bosopocin KYJIbTHBHPOBaJIMCb Ha MHHEepaJIbHOH cpere. 

Jia MCCIeOBaHHA BO3MO%KHOCTH JIM3HCa BOJOpOoceH B pe3yJIbTaTe Ha- 
.KOMJICHHA B Cpesle PepMeHTOB, OCBOOOKAaloulHXCH U3 Pa3PYWIeCHHbIX KJICTOK, 
.HaMH ObWIH HCMpOOOBaHbl pa3JIHUHbIe MeTOJIbI. 


Mcxoya u3 mpeqnouoxenui H. C. Paesckoli, MbI WbITaIHCb BbISBaTb JIM3HC, | 
_BHOCA B KYJIbTYpy BOOpOceH OO/bUIMe KOJIMYeECTBA KOJIOBpaTOK, acHHi, 


_JIMYMHOK XHpoHOMHy, ¥ Ap. Ilpu ormupanuu uM THMJIOCTHOM pacmaze 3000pra- 


HH3MOB TOrHOaJiH U BOAOPOCJIH, HO MIpW MOCJICTYIOULEM 3apaxKeCHHH JTHM MaTe- | 


PHaJIOM JIM3HC KYJIbTypbI XJOpewia He Ha6smOaica. B KayecTBe MeTO,a, OCBO- 
OOK Lartoulero (PepMeHThI H3 KJICTOUH‘IX CTPYKTYP, Mbl MPHMe€HWJIH HCKYCCTBeH- 
-HO€ pa3pylWeHHe KJIETOK XJIOPeJJIbl paCTHpaHHeM C KBaPIeBbIM MeCKOM HIM 0O- 
JIYYCHHeM YJIbTpasByKOM B_ TeyeHHe 30 MuHH. pH | 600 000 KomeG6/cek, mpu 
_3TOM UaCTb KJICTOK NpuxOfMa B COCTOAHMe, CXOAHOe NO BHELUHHM H MHKPOCKO- 


MMYeCCKHM IIPH3HakaM C TeMH, KOTODPBbIe HaO 0 aJIUCb MIpW JIM3HCe. Uepes HeeJO © 


MOCIe pacCTHpaHHA WIM OOJYYCHHA KYJIbTYPbI OOBIUHO OTMUPAJIN, HO JabHelMIee 
3apaxKeHHe STOM XHIKOCTbIO 3J0POBbIX KYJIbTYP HE€ BbI3bIBaJIO HHKAKUX H3- 


Me€HCHHH B MX COCTOAHHH. Takas 2Ke KapTuHa HaGwNOfalach H MPH JWIMTeIbHOM 


IpOrpeBaHHH KyJIbTyp pu 45° wu Bplie. 

B JasibHeHWeM MbI NepeWWIH K H3YYeHHIO KYJIbTYP, Pe BOSHHUK CNOHTAaHHBIIi 
JIM3HC KJIETOK XJIOPeJVIBI. 

J\1A BbIACHeHHA AHTAPOHMCTHYeCKOrO JeHCTBUA MPOLYKTOB %XHSHELeATeIb- 
HOCTH OakTepHii, PaSBHBalOWIHXCA B STHX KYJIbTYPaX, M3 JIM3aTOB ObIWIM BBI- 
AeNeHbl Ha KapTopeJIbHbIX, MSACOMeNTOHHBIX H MHHEPaJIbHbIX arapOBbIX cpeylax 
OakTepHH, M MOCJie MacCHBApOBaHHA Ha yKa3aHHbIX CpeaX OHH BHOCHJIHCb B 3)0- 
pOBble KyJIbTypbl BOOpocieH. Ha nporakenuu 3-MecA4yHOrO COBMECTHOFO KYJIb- 
THBHPOBaHHA BOMOpoceH MH OakTepHH MpH3HaKOB JIH3HCa He HaGsMIOaOCcb. 
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Puce. 1. Qnextpouorpadua kyabTypabuolt 
*KHAKOCTH Mocse w43uca Chlorella pyrenoi- 
dosa. 23 000 X 


Puc. 2. Jleficrsue «usupyloulero (bakTopa Ha KybTypy Chlorella pyrenoidosa Pringh wa arapo- 
poll cpezle B uauike Ilerpu. Cnepa KyslbTypa C BHeCeHHbIM JIM3ATOM, ClIpaBa KysbTypa 6e3 WH3aTa 


JAAH, vt. 122, Ne 5, 3anapsuna u Ilponenko 


hi 


Takum o6pa3om, He noyTBepyusmoch u Npe€ANONORKeHve O 3HAYCHHH OakTe- 
| PHaIbHOrO 3arpasHeHHA KaK BO3MOXKHOM MpMUMHI mu3uCa Bowopocuien. Mc- 
| CHEKOBAHHEe KYJIbTyP, NOPHOWIMX B pesy/IbTaTe CNOHTAHHOrO WH3uCa, MOKa3au0, 
—4TO B HUX MPHCyTCTByeT JIMSHPyiO.MH dakTOp, KOTOpBIA mpH mepeceBaHun 
 BBISbIBACT JIM3HC 3Q0poBbIxX KJeTOK Chlorella pyrenoidosa. 
Ec B HOpMaJIbHO pa3BuBaiouLyiocsa KkyJIbTypy Ch. pyrenoidosa suecru 
HeOOJIbINOe KOJMYCCTBO 2XKHAKOCTH H3 KYJbTYDHI, NOABepruleicaA JH3uCy, TO 
_B Ne€pBble CYTKM B COCTOAHHM 3apaxKeHHOH KYJIbTYPbI He yYaeTCaA 3aMeTUTb HU- 
KaKHX H3MeHeHHH. Uepes HeKoTopoe Bpema OOHapyxuBaeTca mocBeTmeHHe 
) KYJIbTYPbI H NOABJICHHe XJIOMbeB, B KOTOpble COMBAaIOTCA KJI€TKH, Mocue ero, 
MHOra yepes 1—2 cyTOK, Bce KJeTKH B KyJIbType OTMUpaiOT, H B TeyeHue 
HECKOJIBKUX YaCOB MPOXOAHT noHbI usuc. [IpH 9sTOM KyJbTypa coBepLIeHHO 
| TepAeCT CBOHWO OKpaCKy, a Ha He KOJObI OOpasyeTCA He3HAYHTeIbHbIi OCaqOK 
cepo-selenoro 1BeTa mpH pH su3ara papnom 8—8,15. IIpu muxkpocKonupo- 
BaHHH KJICTKM OKa3bIBaIOTCA JIMIWCHHbIMH XJOpOpusa, B OOJIbLIMHCTBeE CBOeM 
ONTHYCCKM NYCTbIMH HIM C 3€PHHCTHIM COjepxKaHHeM HM YaCTO C pa3s0pBaHHbIMA 
oOo0"ukamu. B Tako KYyJIbType COBeplIeHHO He OCTaeTCA KWeTOK, CHOCOOHBIX 
K Pa3MHOKCHHIO Ha CBexKeH cpejle. 

Cpok HaCTyIWIeHuA JIM3HCa 3apaxKeHHOl TakUM O6pa30M KYJIbTYpHI 3aBH- 
CHT OT KOJIMYeCTBA BHeECeHHOrO sIM3aTa. 

JIA noxTBepxKeCHHA BOSHHKUWero MpeANOOX*KeHHA, YTO BO3MOXKHOM MmpH- 
4YHHOK CNOHTaHHOrO JIM3HCa KyJbTyp Ch. pyrenoidosa Moxer O6piTb cneuu- 
yeCKUH (akTOp, NO CBoeH Mpupose OM3KHH K BUpycaM pacTeHuit, Obliu mpo- 
U3BeJeHbI SJIEKTPOHHOCKOMMYeCKHe HCCIeOBaHHA. OHOBpeMeHHO Obl M0- 
CTABJICHbI OMbITbI MO H3YYeHHIO TEPMOYCTOMYMBOCTH JIN3Hpyloulero (bakTOpa, ero 
CMOCOOHOCTH K Pa3MHO2KECHHIO, CNOCOOHOCTH K aCOpOlHH WH MpOxXoaKTeHH10 Ye- 
pe3 OakTepHaJIbHble (WIbTpbl, a TaKxKe MO H3yYYeHHIO ero UyBCTBUTeJIbHOCTH 
K BeULeCTBaM, GOJIOKMPYIOWHM BUPycbl. 

Kak BHyHO Ha pue. 1, B kysbrype Ch. pyrenoidosa noce mu3uca KeTOK 
OOHAPyXUBaeTCA OOJIbIUOe KOMYeECTBO CtbepHYeCKHX YACTHM, Pa3sMeEPbl KOTOPbIX 
Kome6moTca oT 30 no 47 Mp (mpeo6jafatoulad BemM4uHa yacTun 34—38 mp). 
Ilo cBoum mMopdoslorMyecKHUM IIpH3HakaM, 9TH YACTHIbI OYCHb MOXOXKU Ha He- 
KOTOPble€ BHpycCbl BbICLUHX PacTeHHH HM OakTepuodarn. 

B 3Q0poBbix KyJIbTYpaX NOJOOHbIX YaCTHIL OOHAPyXKUTb He yamocb. Ux He 
OblIO TakxKe B KYJIbTYPax, JIM3HC KOTOPbIX MpPOWe BCeACTBHe HCKYCCTBeH- 
HOTO pa3pylieHHA KJIeTOK (pacTHpaHue C NeCKOM HIM OOyuyeHue yJIbTpasBy- 
KOM). 

IIpu pasBuTHH KJIeTOK XJlOpewa Ha arapoOBbIx Cpeax, B KOTOPbIe Obl BHE- 
ceH JIM3aT B pasBeqeHHH | : 10, BosHHKaNIM XapaKTepHble HeraTHBHbIe KOJOHHH 
(taches vierges), KoTOpble mpeycTaBsenbl Ha puc. 2. Tlepecesbl us Takux yua- 
CTKOB arapa BbI3bIBaJIH JIM3HC KJIeTOK. CmOCOOHOCTh K Pa3MHOxKEHHIO oonapy- 
*KeHHOrO HaMH (PakTOpa XOpOwIO MOATBepAAaaCh MPH 3apaxKeHH AKTHBHOH 
Kylbtypht Ch. pyrenoidosa us nocmezyioujux pasBexeHua wimsata. Bolin 
NOJYYEHbI CJIEMyIOUlWe JaHHbIe O BPeMeHH HaCTYMICHHA JIM3HCa KJICTOK Chlo- 
rella pyrenoidosa Pringh., B 3aBHCHMOCTH OT pasBeeHHA MM3aTa B MMTATeJID- 
HOH cpeme (cpeqHee “3 5 oMmbiToOB): 


Pa3Beyenue agai wee Paspeqenue ee 
(Loa 2 iL OOF 8—10 
sh ANG, 4 deslOe 8—10 
f'; 40? i die 08 10 
4 108 8 Eg Ui 12 


OnbitTbi ObIWIH NOCTABJICHbI B JIKOMHHOCTaTe B OJHHAKOBBIX YCJIOBHAX MPH OC- 
pemenun 848 mK Mu TemnepaType 27°. . 

Kak BHHO H3 IpHBeJeCHHbIX BbIINe aHHbIX, JIM3HC HACTY NAH jake 
Ip 3apaxKeHHH AKTHBHOH KYJIbTYPbl JIM3aTOM B pasBeyCHun 1:10". Tlo- 
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cuelyiouue mepeceBbl 3 9THX KYJIbTYP BbISbIBAIH JIM3HC 3QOPOBbIX kuJe- 
TOK. 

KoneuHad aKTHBHOCTb JIM3aTa He 3aBHCeJla OT CTeNe€HH pasBeJeHHA MOCEB- 
Horo MaTepuvaua. JlusaTb, nowyyeHHble mp pa3zBeyennax 1:1 u 1: 10a 
MM@JIM OJMHAKOBYIO JIM3HpYtOUlylO aKTHBHOCTb TPH NocweLyIOulMx HCMbITa- 
Huax. OHH He TepAJIM CBOeH AaKTHBHOCTH Mocie 2 Mec. XpaHeHHA B sadopaTo- 
puu. Bouee JWIMTeIbHbIC CpOKH He ObWIH HCCeOBaHbl. 

OnbiTbl NO H3yYeHHIO TepMOCTAOHJIbHOCTH NOKa3aJIN, UTO MporpeBaHue B Te- 
yeHve 10 MHH. npH TemMepatype Bbilue 60° HHaKTHBUpyeT MM3aT XJIOpeda, MO 
9TOMY CBOMCTBY JK3HPYICUAMh (akTOp OH3KO MOAXOAMT kK BUpyCaM pacTeHHH. 

Hamu OblIM MpOBeAeHbI ONbITLI NO H3YYeCHHIO BJIMAHHA TeMNepaTypbl Ha CKO- 
pocTb mpoTeKaHua suguca B KywbTypax Chlorella pyrenoidosa. OnbiTb! Obi 
NOCTABJICHbI [pH pasHbIX TemNMepaTypax C OMHOH HM TOH xe KysbTypou. IIpu 
27° M3HC KJI€TOK HaCTYMM Yepes 2 CYTOK, MOCI€ 3apaxKeHHA JIM3aTOM B KOH- 
weHtpaunu 1:38, a npu 4°—uepe3 18 cyrox. Pacuer TemnepaTypHoro Ko3p- 
(puILMeHTa MOKa3sbIBaeT, YTO Qiy = 2,0, T. €. UTO JIMSHPYyIOWWMH dakTOp pearu- 
pyeT Ha H3Me€HeHHA TeMNepaTypbl COracHO TeM 2K€ 34KOHOMEPHOCTAM, Kak UM 
OOJIbLIMHCTBO 2KHBbIX OplaHH3MOB. 

Jlusupylouui dakTop OGayaeT CHJIbHO BbIPaxKeHHOH CNOCOOHOCTbIO K al- 
cop6unu. Bsefenne B kysbTypy Chlorella pyrenoidosa mu3ata (1:1), nog- 
BepraBlleroca BCTpAXHBAaHHIO C AKTHBHPOBaHHbIM YIvieM Ha KauaJlike B TeUeHHe 
2 uaC., He BbISbIBAJIO JIM3HCa KJIeETOK B MpOMo2KeHHH 25 CyTOK (MOCe STOFO ONbIT 
6bIJI 3aKOHUeH). OTCPHJIbTPOBaHHbIli OT JIM3aTa YrOJlb OblJI paseieH Ha ABe Mop- 
WMH: OfHa Oblla NepeHeceHa B 3AOPOBYIO KYJIbTypy Cpa3y 2%e Nocwe PuJIbTpa- 
WMH, elie MOKpOl, Apyrad NOpuNA MpesBapHTeIbHO Oblla BbICyWeHa Ha BO3- 
ayxe. B o60ux cily4aax JIM3HC KJIeTOK HaCTynHJI Yepes 6 CyTOK. 

Jianee, HaMM Oblla U3yYeHa CMOCOOHOCTb YaCTHL MpOXOANTb yepe3 OakTe- 
pHasbHble (pHIbTpbI: MemOpaHuHble, acOecTopble u cBeun LlamOepuaua. 

Jlu3aT KyJIbTYpbI XJOpeda Obl MpoPuJIbTpOBaH Yepes MeEMOPaHHbIi CPuIbTp 
Ne 3 c nopamu 0,3 p. Kak noKka3aslo 3JIeKTPOHHOCKONMYeCKOe HCCeAOBaHHe, 
yYaCTHIUb!I NPOXOAAT yepes MeMOpaHHbi (puIbTp Ne 3 B 3HAYHTEJIBHOM KOJIMUECTBE. 
Cseun Wam6epnaHa uu ac6ecToBbii (buIbTp CHIbHO ajcopOupyroT ccbepu- 
yeCKHe YaCTHUbI, H B TeyeHHe 2U AHeH Nocwe 3apaxKeHHA KYJIbTYPbI xOpema 
TAKUM (PHJIbTpaTOM HaM He yJaJlOCb HaGOMOMaTb ee MM3HCAa. 

CnocoOHocTbh YacTH, acop6vpoBaTbca Ha NMOpucTOH MOBepXHOCTH cCBeuH 
IHamOepiaHa, Ha AKTHBHPOBaHHOM YIvie HM Ha X%MBbIX KJleTKaXx XJIOpea TakxKe 
XapakTepHa JWIsS| MHOTHX BHPYCOB pacTeHHii. 

OHOH “U3 OCOOeHHOCTeH BHpycoB, Kak yKa3aHO B padotax B. JI. PamxKkosa 
c corp. (), ABJAeTCA UX OOJIblad YYBCTBHTCIbHOCTh K PHBaHOJYy, aKPUXHHY 
WM H€KOTOPbIM KpaCHTeJIAM, KOTOPbIe CBASbIBAIOT BUPYC HM CHHKAalOT €FO aKTHB- 
HOCTb, 

AnaJOrMuHoe ABJeHHe HaGIOLai0cb pH BHeCeHHM B KYJIbTYpy XxJlOpevibl 
OJHOBP€MeHHO C JIM3aTOM pacTBOpa pHBaHOva (1 mr/a). B Hawux onbitax Ta- 
KHe KYJIbTYPbl HE JIM3HPOBaJIHCb HM OCTABAaJINCb elle BMOHE 3A0POBbIMH Yepes 
20 cyToK nocuie Toro, KaK NOrMOAM KJIETKH B MapaJVIeIbHbIX KyJbTypax, 6e3 
puBaHoua. 

OGOuapy2KeHHblli Hamu (haKTOp, N0-BuyMMOMy, cCrewHdpuyeH B OTHOWeHUU 
XJ1Opes1a, TAK KaK IPH COOTBETCTBYIOULEM 3apaxKeHHH KYJIbTypbl Scenedesmus 
obliquus u Sc. bijugatus we noru6anu B Teyenue 40 cyroK nocue sapaxeHus 
AX JIM3aTOM, XOTA KJICTKH COMBAJINMCb B KOMKH HW OCeaJIM Ha HO. 

_diusuc KeToK pa3/IM4HbIX BuZoB Chlorella Hacrynan B pasHble CpoKH, mp 
TOW 2K€ KOHICHTpalun JM3aTa B cpefe: Chlorella pyrenoidosa uepes 4 cyrtox, 
Ch. vulgaris uepes 6 cyrox, Ch. ellipsoidea uepes 20 cyrTox. 

Ilockobky B HacTOaee BpeMA HAM elle He yalOCcb MpoOBecTH OMBITHI, re 
jM3uc KieTCK Ch. pyrencidcsa npowe Obl B OTCyTCTBHH OakTepHabHblx op- 
TaHH3MOB, TO CCTceTCA He ACHbIM: 1) sABAsOoTCH JIM OakTepHu nepeHccunkamu 
JM3upyloulero areHTa; 2) MpccTO JIM OHH NpHCyTCTBYIOT B KysbType, Ee MpH- 
HMMaA YUaCTHA B JIMSHCe XJOpedia,; 3) He MpoTeKaeT IM MH3MC B Be asbi. 
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Buauane jm3vpyloTca Kakve-TO cmeunduyeckue OakTepun, KOTOPbIX HaM He 
yAaslocb OOHapyXKHTb, HW ye 3aTeM xsopemua. 

Hecmotps Ha 9TO, BCe BbIlecKa3@HHOe aeT OCHOBaHHe CUMTATb YTO HCCIe- 
HOBaHHbIM =HaMH JM3HC B KybTypax Ch. pyrenoidosa Pringh. o6ycnosBan- 
BaeTcA JIM3HPYICILMM areHTOM, CneuuquyecKuM K MPOTOKOKKOBbIM BOJOpOc- 
asm pojla Chlorella u cxoqHbIM MO CBOMM CBOiiCTBaM C BUpycaMu uM (arama. 


VMucrutyt MukpoOuonoruu Tloctynuso 
Akajlemun HaykK CCCP 28 V 1958 


UHMTHPOBAHHAS JINTEPATYPA 


1H. C. Taesekaas, Copy. mamatu axaz. C. A. SepxHona, 3g. AH CCCP, 1948. 
77B. JI. Prwxkos, B.A. CmupuHosa, Muxpo6uonorua, 17, Ne 3 (1948). 
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Jloxnaynr Akanemun nayr CCCP 
1958. Tom 122, Ne 5 


~@H3HON0THA PACTEHHH 
A, &, KJIEWHHH, H. A. UYJIbPHH u M. M. BOKOBAS 
OB YAEJIbHOM TENMJIOEMKOCTH HW CBA3AHHOH BOWE PACTEHAM 


(IIpedcmaeaexo axademuxom A. JI. Kypcanosoim 21 VI 1958) 


B HacTOAUeM COOONICHHH M3JlaraloTCA pe3yJIbTaTLI OMpeeIeHHA CBA3AaH- 
HOM BOAb! NO yAebHOM TeMMOeMKOCTH TKaHeH pacrenuni. M3BecTHO, ¥TO yeub- 
Had TeMMOeMKOCTb CBOOOAHOH BOI paBHAetca 1, a Iba HW KPUCTa/JIM3alMOHHOH 
Boy 0,5 Kan/r -rpay. HeoqHoKpaTuble OnpeyeeHua 2TOH BeEMUHHbI VIA BONbI, 


kanife epad 
Se Nar ae 


4 


SS 


in) 
S 
x 
8 
S 
8 
SS 
= 
S 
iS 
5 10 20 AMOI Det ETT 20 30 40% 
Codepkanue Godot Douee codeprranue bodor 
Puc. 1 Puc. 2 


Puc. 1. YqeabHaa TemmMoemKocTb ceMaAH KyKypy3bl (Zea mays) u ropoxa (Pisum sativum): J — 

ceMeHa Topoxa IpM OTCYTCTBUM CBxA3aHHOM BOLI, 2 — ceMeHa KyKypy3bl pH OTCyTCTBHU cCBA- 

3aHHOHM Bodbl, 3 — ceMeHa ropoxa Npu HaIM4MM CBAZAHHOM BOM, 4 — CeMeHa KyKypy3bI npu 

HaIM4HM CBASAHHOM BOTb, 5 — cpeqHAA yebHad TeMOeMKOCTb BOL CEMAH TOpOXa M Kyky- 
py3bl, 6 — ucTHHHad yJelbHad TemMOeMKoCTb BOAbI CeMAH TOpoXa H KyKypy3bl 


Puc. 2. Colepskanne Boll B ceMeHax KyKypy3bl u ropoxa. /, /— m0THO cBa3aHHas Boda, 2, 
I] — peixao caa3anuaa Boga, 3, //] — pea caa3anHaa Boga, 4, 7V — cpo6omHaa soma. 1 — 4 
B MpomeHTax kK oOulemMy cojlepKanuio Boge, /—/V —B mpouedTaxX K OOulemy pBecy cemaAH 


CBASAHHOH pa3JIMYHbIMA KO/WIOMNaMM (ryMyc, KpaXMaJI, x%elaTHH, ryMMuapa- 
OuK), TakK2Ke MOKa3bIBalOT, YTO MO Mepe YMeHbIIeHHA B KOMMONE colepxKaHua 
BOAb! YHeIbHad TeMMOCMKOCTS ee NocTeneHHO magaet oT | yo 0,5 Kan/r -rpay 
('~°). Ito OScTOATebeTBO MO3BOAeT UCHOMb30BaTb Ha3BaHHYl0 BEIMYMHY Kak 
NOKa3aTeb PAa3/IMYHOrO COCTOAHMA BOAbI HM paspadoTaTb MeTOA onpexemeHua 
PasJIM4HbIX (OPM BONbl B paCcTeHHH, HCXOAA H3 NPHHuna alluTuBHocTH. 
B wauiux omblrax ompeyemenve yeIbHOH TenmoemKocTu IIpOH3BOLMJIOCb 
KaJIOPHMCTPHYCCKH B AblOapOBCKUX COCyAax B KepocuHe (AA CeMAH KYKYPY3bI 
(Zea mays) u ropoxa (Pisum sativum)) wu B Bore (1A JIMCTbeB Pa3IMUHbIX 9KO- 
THNOB pacTeHui). PesybTaTel mpuBelenb B Taba. 1—4 vw Ha puc. 1—3. 
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Ta6aunna i 


Y jeuibHaa TeNJIOCMKOCTh H CBA3AHHAA BOJa JIMCTbeB MC30PHTOB 
SS es eee ee ee ere 


CojepskaHuHe cBa3aH- Yaenbuan TensoemKoctTb 


OCuyee comepx. Nou BOAR B Kayr-rpay 


BORE BU, Ke nema a araea—e 
0 
Becy JIHCTbEB | p % « pe- |B J) K O€ uy. 


Buy pactenua 


B 
cy JIMCTbEB barat wINCT BER be ee 
Uunopyux (Rosa rugosa) 54,8 — — 0,745+0,044 1,025 
Bospbuunuk (Crataegus sp.) 58,5 8) 16,92 0,689-+-0,081 0,954 
Bunorpay (Vitis vinifera) 1)? 25,50 32,13 0,776-L0 ,026 0,894 
Mnxup (Ficus carica) 81,3 69,60 85,80 0,768-+-0,025 0,869 
Innepapua (Cineraria mariti- 
* ma) SOMO: 33 ,00 38,70 0,793-40 ,020 0,871 
Ilenapronua (Pelargonium zo- 
nale) 86,0 6,30 ey? 0,876-+L0,029 0,965 
Cenpyepel (Apium graveolens) 87,2 44,40 01,00 0,767-+0,016 0,834 
Kanycta (Brassica oleifera 
var. acephala) 88,4 17,40 19,68 0,865-L0 ,038 05985 
Tomatbr (Solanum lycopersi- 
cum) 90,5 18,90 20,88 0,874.0, 032 0,904 
Jlyk-nopei (Allium porrum) 942 24,30 26,70 0,860-+-0,017 0,941 
Tlonconneynuk (Helianthus 
sp. 91,3 20,10 22,02 0,875-L0 ,049 0,926 
Ta6ak (Nicotiana affinis) 93,2 38 , 40 41,25 0,837-40,017 0,875 
Canat (Cichorium endivia) 95,8 28,80 30,00 0,876--0,015 0,900 
Jlyx (Allium cepa) 96,0 27,90 29,10 0, 880-40, 024 0,904 
Cpenmiee es 84,2 | 28 ,02 | 32,46 | 0,820-+0,054 0,912 
Ta6siuna 2 


Y Wear Haa TeENJIOCEMKCCTb H CBA3AHHAA EOfla KC€PpOMOP@HBIX JIMCTbeEB BCYHOSEJICHBIX pacTeHu 


YyenbHad TeMOeMKOCTh 
B Kaur-rpay 


Cofep»kaHnHe CBA3aH- 
HOH BOJbI 
O€iee coflepx. 


Buy pactenua BODbI B % K 


Becy JIHCTbEB | p % x pBe-|B % K OCU BOI B 
cy nucTbes| COMEPK. JHCTBEB JIUCTDAX 
BOJ{bI 

Ilanbma (Chamaerops humilis) 39,0 — — 0,661-+-0,019 45174 
6 Encephalartos vil- 

ey pie 46,2 — — 0,703-+-0,024 1,148 
Carospuuk (Ceratosomia mexi- 

esa) 47,7 42,30 2 NOO: 0,640-+-0,027 OF917 
Tpaxukapnyc Trachicarpus 

Portunel). : ; 52,8 — = 0, 726-0 , 026 1,043 

Eup (Picea excelsa) 54,4 15,60 28,68 0,644-+-0,034 0,904 

Kameaua (Camellia japonica) 65,4 10,80 16 ,62 0,7314-0,023 0,947 

JIumou (Citrus limon) 69,8 29,70 42,60 0, 700+-0,016 0,859 

Ayky6a (Aucuba japonica) 71,9 7,20 10,08 0,786-+-0,018 0,972 

[anpanye (Pandanus Senderi) 84,9 22,20 DomLo 0, 825-40 ,024 0,913 

59,0 | 16,29 | 24,99 | 0,709--0,048 | 0,985 


Cpejuee 


ONBITHI NOKa3bIBaIOT, YTO YeJIbHaA TEMJIOCMKOCTb AaOCOJIOTHO CYXHX CeMAH 
KYKypy3bI paBusetca 0,295, a ropoxa 0,353 Kas/r -rpay.; 10 Mepe eae, 
cojlep2xKaHuA BOLI B CeMeHaX OHA MOCTENeHHO BOspacTaeT, AOcTuraA MpH 45% 
BlaxKHOCTH CemAH BetuunHE! 0,61—0,67 kau/r -rpan (puc. 1,3 u 4). Ilpu BbI- 
COKOM COJepxKAHHH BOMbI YAesbHaA TEMOEMKOCTD CeMAH BOspacTaeT JIMHEHHO 
(puc. 1, 1 m2), a MpH HM3KOM BaxKHOCTH (NO 25%) 3HaYHTeIbHO OTKJIOHACTCA 
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TaoOnunas 


Y WevibHan TeMJIOCMKOCTb U CBA3A4HHAA BOfa JIMCTbEB BOJIHbIX pacTenHit 
Ee 


Cofep>kanHne CBA3aH- YyaenmpyHan TeNnJIOCEMKOCTbh 
Otinee porepae HOH BOB | B Kan|r-rpan 
Buy pactenna | wn |BORE BKC Bes|7— ) maeP Rea a! 
} e0 cy MHCTbEB |p % x Be- |B % K oOul. BOAL B 
cy aucTbes | COAEPK- JIHCTBEB NUCTbAX 
BOJbI 
Tpocramk: Gece offi-. 
cinarum) > 72,9 — -- 0,835-L0 ,025 1,021 
Jlasua (Lasia spinosa) | 85, 1 114-70 Wh Thil 0,895--0 , 037 0,995 
SuxropHuA (Eichhornia cras- 
sipes) | 85,6 1,80 2,13 0, 898-40 ,029 0,995 
Howrenepya (Pontederia cor- 
data) | 86,5 a DOs wen), 0, 885-0 ,023 0,973 
Kasoxa3usx (ealomans anti- 
quarum) 88,8 — — 0 , 928-0 ,029 1,005 
Kysuiuuka (Nymphaea capen- 
sis) 90,9 — — | 0,960-+-0,014 1,024 
Kypuimaxa (Nymphaea coeru- 
lea) Ot, 0,90 0,99 0,942-+L0,027 0,998 
CanbBunna (Salvinia natans) 96,5 16,80 17,43 0,918-+-0 ,043 0,928 
Cpdmueei. ye de 87,2 | 7,74 | 8,64 | 0,908-+0,029 | 0,992 
| : Ta6uunna 4 


Y yebHaa TeMMOCMKOCTb H CBA3aHHAA BOA JIACTbCB CYKKYJICHTOB 


CoflepkaHne CBaA3aH- YyeubHanA TeENMOCMKOCTb 
Ocieeconepen HOH BOLI B Ka|r-rpay 
Buy pactenua BOJIbI B % K Be- 
cy JIMCTbEB |B % x Be- |B % K OOU. BOUEI B 
ey muctTbep| COP. gBCLDCE JHCTDAX 
BOJbI 
Monouat (Euphorbia grandi- 
dens 92),3 8, 40 Seale 0), 921-+L0 ,023 Oe 
Ouutok (Sedum sp.) 93,3 — — 0,974-+L0,917 1,020 
Onysuna (Opuntia lampassii) 93,6 1520) 129 0,953-L0 ,014 0,994 
Arapa (Agave americana va- 
riegata) 93,9 — — 0, 968-L0 , 032 1,050 
TouctaHka (Crassula arbores- 
cens) | 94,0 = — 0,979--0 ,020 1,020 
@unnokaxtye (Phyllocactus 
hybrida) ) and 9,70 6,00 0,950-L0 , 018 0,982 
ToactrauKa (Crassula aenium) ‘ 
a 95,3 4,20 6,63 0,950-L0 ,025 0,983 
(GoMSS. as ROA ine 93,9 | 5,40 | 5,76 | 0,956-L0 ,014 | 1,003 


oT mpamo#. Tloqo6Hoe OTKMOHeHHe O3HAYaeT, UTO CDCAHAA yebHaA Tem0eM- 
KOCTb BONbI Cy, ONnpeqeiaemad no copmyvie 


C;—C,, (1—W) 
ey ae (1) 


He ABJIACTCH MOCTOAHHOM, a CHJIbBHO H3MeCHAeCTCA B 3ABHCHMOCTH OT BwJaxKHOCTU 
cemaH (puc. I, 4), 

MatemaTuyeckuit aHaiu3 KpWBOH M3MeHeHHA CpesHeli yAenbHoli Tenmoem- 
KOCTH BOJbI IPH H3MCHeHHH CORepxKaHHA BOLI B CCEMeHAX MOKA3bIBaeT, UTO HCTHH- 
Had YAeIbHad TeMAOeMKOCTb BOLbI Bospactaet oT 0,5 No | Kaa/r-rpan yxKe B mpe- 
NelaxX H3MCHCHHA BJlaxKHOCTH CeMAH OT 5 JO 15% (DOHC. 1,0). ' 

Bee ppilen310xKeHHoe Mo3BomseT CemaTb 3akmiouenua, uTo: 1) B TKaHSAX 
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Co 


PacTeHHH COepKUTCH NO Kpalineli Mepe Tpu cbopMbI BOB: MWIOTHO CBA3aHHaA 
(C yqembHoh TenmoemKocts10 0,5 KaJi/T-rpajyl.), PbIXJIO cBA3aHHad (C YZebHON 
TeIMJIOeEMKOCTbIO OT 0,5 Oo 1 Kas/r-rpay.) Ww cBOo6oqHaa Boa (c yqembHoM Ten- 
jloemKoctbio | Kav/r-rpay.); 2) coorHomenue moTHO PBIXJIO CBA3AHHOM BOLbI 
B CemMeHax paBHO | : 2 (puc. 2); 3) mpopacranne ceman HauMHaetca JIMIID mIpH 
MOABICHHM CBOOORHOH Bomb. Mnbimu cloBamu, ypaBHeHue alMTHBHOCTH IIpH- 
MEHHTCIBHO K TKAHAM PacTeHUli, ECM UCXOAUTh U3 (pu3HyecKOH HeOLHOpo- 


HOCTH BOJbI, NpHoOperaer BUT: ; 
Calvi Wi sie Ca eG m2 aC (isa): (2) 
3yecb H u 2 H —coorsercrsenno COMepKaHUe MIOTHO HM PbIXIO CBA3aHHO! 


0 Z 
Bons (B %), Cy, —YyenbHasd TeNMMOeMKOCTH MIOTHO CBABAHHO! BOMB, a Cr— 
CpeHHAA YNebHad TeMIOeCMKOCTH PbIXJIO CBAZAHHOM Bomb (0,75 KaJl/T-Trpayi.). 


Aan/e-epaa 
4000 i: 
x2 oaeie 
D900 + 3 mi v + 


v4 


YGeneHaa mennoemkocins 
<3 55 
S S 


x 


Le ADMIN 60 ET mension Aiello 


Codepanue Gobel 6 2ucmeax 


Puce. 3. YaembHad TeNMOeMKOCTb JIMCTbeB "pacTeHuli B 3aBHCHMOCTH 
OT COepKaHHA BOZbI B MCTbAX. J — mMesotbuTEI, 2 — pacTeHua c 
KCepOMOp@HbIMH JIMCTbAMMH, 3 — rurpotuTbl, 4 —cyKKyJIeHTHI 


Orciogza culelyeT, YTO COJep2xKaHHve MIOTHO CBA3aHHOH Bob H u (uM cooTeert- 
CTBCHHO PbIXJIO CBA3AHHOH Bob! 2H) MoxeT ObITh OMpeseeHO nO copmyue: 


H=[V +C, (i —W)]— ep (3) 


Tlompb3yacb 9sTOM dopmMyvioH, Mbl Mpou3BeiH OnpewemeHHe CBA3aHHOM BOJBI 
B JIMCTbAX Pa3JIMYHbIX 9KOTHMOB pacTeHuh. PesyJIbTaTbl NpUBeAeHbI B Tad. | —4. 

OnbiITbI NMOKa3bIBalOT, YTO MAKCHMAJIbHOe COepxKaHve MIOTHO H_ PbIXJIO 
CBAZAHHOH BObI HaOTOMaeTCA B JIMCTbAX Me3O*PUTOB (32,46%, Tabu. 1) H BeuHO- 
3eNICHbIX pacTeHuH —KcepoduTos (24,99%, Tab. 2), a MHHUMabHOe — y rur- 
podutos (8,61%, Ta61. 3) u cyKKyeHTOB (5,76%, Tad. 4). 

YlebHad TeENJIOCMKOCTb HOPMA@JIbHbIX XKMBbIX JIMCTb€B TaKXK€ 3aBHCHT OT 
S9KOJIOTHYeCKOH MpPHHaexKHOCTH pacTeHHH (puc. 3); OHA MHHUMaJIbHa y KCEe- 
podutop (0,709, Tad. 2), Bospactaer y mesodputToB (0,820, tTa6. 1) 
Mw rurpodutos (0,908, Tab. 3) u WocTHraeT MaKCHMaJIbHOrO 3Ha4YeHHA Yy CYK- 
xymeHToB (0,956 kau/r -rpay, Tau. 4). 


UucrutyT dbusnonormu pactenu um. K. A. Tumupsasesa Tloctynuto 
Akayemuu HayK CCCP 21 VI 1958 


UHMTHPOBAHHAA JIATEPATYPA 


17].W. Auzpuanos, Joka. BACXHUMJ, z. 2, 71 (1936). ? 1. HW. Augapua- 
HOB, Tp. Unct. mepsnotoseg. AH CCCP, 3, 5 (1946). % Tl. HW. Angapuanos, JAH, 
66, Ne 2, 219 (1949) 4A. O. Kotyxkos, Kona. xypH., 2, B. 4, 293 (1936). 
*C.M. Cxkypatos, M.C. I kuposn, AH, 53, N 7, 631 (1946). ° JI..B,. Cmo- 
anua, Kona. *ypH., 7, B. 5, 459 (1941). 
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Jloxaann Axagemuu nayx CCCP 
1958. Tom 122, Ni 5 


@PU3HOJOLH A PACTEHHH 


E. HW. PATHEP u H. H. JOBPOXOTOBA 


K MO3HAHMIO TIPHPObI BJIMAHHA BATAMHHOB 
HA CHHTETHYECKYIO AKTHBHOCTb KOPHEM MPH YCBOEHMH 
PACTEHHEM MYHEPAJIBHOrO A3SOTA 


(ITpedemaseneno axadexuxom A. JI. Kypcancesim 19 VI 1958) 


Cpeu BellecTB BbICOKOM (bH3HONOrHYeCKOH AKTHBHOCTH, MOCTOAHHO OOpa- 
3YeMbIX B MOYBe B TpOWecce MKHSHEEATEbHOCTH NOUBCHHbIX MHKPOOpraHHs- 
MOB, BHJHOe MeCTO MPHHaWexHT BHTaMHHaM, OCOOeCHHO BHTaMHHaM IpyIinibl 
B(’). Kak 6pluio moKa3aHO paHee (?), BHOCHMbIe B KOpHEOONTaemyto Cpely BUTa- 
MMHbI rpynbl B merko mordioulaioTcA KOPHAMH HM C MacOKOH NMepesaioTca B Hal- 
3emMuble opranbl. IIpu 3ToM y MOJObIX pacreHuH KkeHatba OHM cocpesoTauH- 
BaJIHCb TvlaBHbIM OOPa30M B JIMCTbAX HM OCOOCHHO B KOPHAX, T. €. B TEX OCHOB- 
HbIX «aOOPaTOPUAX», B KOTOPbIX, MO COBPCMCHHbIM MpeCTaBJIeHHAM, HaHOosee 
MHTCHCHBHO TIpOTeKaloT IIpOueccbl OOMeHAa BeLIeCTB. 

Ta6dauua 1 


Vi3smeHeHua B comep2KkaHHH BATAMHHOB rpynnbl B wu o6mero a30Ta B Pa3sJIMUHBbIX 
opraHax Tropoxa NOM BJIMAHHEM HHOKYJIAWHH CCMAH KJIyOCHbKOBbIMH OakTepHamu 


ButTaMuubl B Y Ha 1 F cyxoro BellecTBa 
x 7 O€uwHh a3s0T B % 


Coctosnne pactennii NMpoOsOKcHH THaMUH naHTOTeEHOBaA KUCH, Ha CyX. Bell. 
H aHawH3Hpyemble Wee ee. So tee eae 
Opranbl KOHTP.| HHOKyvIMp. | KOHTP.| HHOKyJHp. | KOHTp.| HHOKysup. | KOHTP.] HHOKy Hp. 
pact. pact. pact. pact. pact. pact. pact. pact. 
BeretTupyroue 
pacTeHHA 
JincTba 5,8 | 6,6 (114)* 6,2 6,2 (100) 6,7 6,7 (100) 1,61 3,96 (246) 
Cre€au 5,4 4,1 (79) 5,0 2,2 (44) 3,7 8,6 (97) 0,96 1,47 (153) 
Kopuu 8,2 25,0 (305) 0,8 4,0 (500) 1,0 7,5 (150) 2,00 2,87 (143) 
LUbetyuine pactenua 
JlucTba 5,0 5,8 (116) 8,4 8,9 (100) 5,0 6,7 (184) 1,75 2,81 (161) 
Cre( au 259 4,1 (141) 3,0 1,8 (60) 5,2 10,0 (192) | 0,94 1,17 (129) 
Kopsuu 6,9 33,7 (488) 1,0 2,5 (260) 5,2 29,0 (373) | 2,42 2,91 (120) 


*B cKoOkax Bese — MpOueHT K KOHTPouo. 


YkasaHHbId xapakTep pacnpeseieHuA BUTaMHHOB pH oO6orauleHHu UM 
pacTeHHH H3 BHEeWHeH Cpebl NOATBEPAWICA B JlaJIbHeHIWeM M B OMbITax C ro- 
PpOXOM, B KOTOPbIX OOOraleHHe paCTeHHH BHTaMMHAMU OCYIIECTBAAIOCh 3a 
CUeT XKHSHEJCATEILHOCTH KJIYOCHBKOBBIX OakTepui (Tad. 1). 

Topox «Mockcecknh 572) EbpeMHBanca B  MOMYCTePHJIbHBIX  meC- 
YaHbIX KYJIbTypax. KonTpoububle (H€ HHOKYJIMPOBaHHble) pacTeHua Nomwyuanu 
a30T B MHHepaibHOH cbopme (nomHaAd muTaTebHad cmecb J] paHHUIHMKOBA). 
Oxu coBepileHHO ObWIM JIMWeHbI KTyOeHbKoB. MHoKyiapopannble pacTeHua 
nonyyain suub 1/30 no3b agora no Hopme IIpanummuKoBa. Onu uMeu xo- 
pOllO pasBUTbie KJITyYOCHbKH Ha KOPHAX. 

Jia onpeweneHua Coep2KaHHA BUTAMHHOB pacTeHHs ObIIM B3ATLI B aHasN3 
AO UBeCTeHHA HW MOCNe Hayada WBeTeHusA. B nepBbli Cpok CyxOli Bec pacTeHnii Co- 
cTaBJadl B CpeqHem 9,5 r Ha COCy] y KOHTpOvIbHbIx u 10,3 r y HHOKYMpOBaH- 
HbIX pacTeHui. Bo Bropoli cpoK coorBetcTBeHHO 11,9 u 16,0 r Ha cocyy. Mero- 
Abl ONpeAeeHHA BHTAMMHOB Te XKe, YTO MIPHMeHAHCh paHee (7). Hapsmy c 
BHTaMHHaMM B paCTeHHAX ONpeseAICA Takxe OOMIMH azsoT (m0 Kbenbyauio). 
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Kak BHAHO u3 Ta6u. 1, NOX BIMAHHeM KIYOeHbKOBBIX OakTepHit coxepxKa- 
| HH BC€X TpeX BHTAMHHOB pe3kO BO3paCTaJlO HMCHHO B KOPHAX, H OHO OTHIONb. 
He C/IENOBaJIO 3a BOSpaCTaHHeM COepxKaHHA OOWMLEFO a30TAa, KOTOPOe B HaHOOWIb- 
‘UleH cTeneHu OOHapyXKuUBalOcb B JIMCTbAX. 

Takum O6pa30M, Kak Mp MpAMOM OOoralleHuH BUTaMMHaMU He6OboROii. 
KYJIbTypbl (KeHa*), Tak HW MpH OOoraleHHH HMM GO6OBOTi KYJIbTYPbI 3a CueT. 
| KUSHENCATCIbHOCTH KJIYOCHbKOBbIX OakTepHii KOPHH pacTeHuit OOnapyxKu- 
Bal0T CBOHCTBa HEKOTOpOrO Jeno, B KOTOPOM BHTaMMHbI rpynnbl B cocpegora- 
-4MBAIOTCA B HaHOOJIbIIeH Mepe. 

B cBxa3H C STHM peACTaB/AeTCH HEOOXOAUMBIM BbISCHeHHe BOMpOca O BUHA- 
HHH BHTAMHHOB Ha XKH3HEJCATCJIBHOCTb CAMHX KOPHEH, B YaCTHOCTH Ha HX Me- 
TaOommueckue (byHkunH. Hamu pavee Opiio moKa3aHo (°), YTO NO BMAHHEM. 
BUTaMHHOB rpynmb! B pesko ycHJIMBaeTCH CHHTETHYeCKaH AKTHBHOCTb KOpHeli 
NOACOMHCYHHKA Mp YCBOCHHH HM HHTPaTHOFO a30Ta, YTO BbIpakaeTcs, B 4a- 
CTHOCTH, B YCHJIGEHHOM OOpa3s0BaHHH HM Nofsaye C NacOkOH AaMHHOKHCJIOT, B. 
NlepBy!O Ovepeb allaHHHa H vIKOTaMHHOBOH KHCJIOTHI. 

J\A BbIACHeCHHA MpHpOAb! STOTO ABJIEHHA HAMM CTaBMJaCh 3aaya mmpocye- 
| AHTb 3a BJIMAHHEM BHTAMHHOB Ha NepepaOOTKY MHHepaJIbHOrO a30Ta B KOPHAX, 
'B cylyyae 3aMeHbl HUTpaTHOrO a30Ta aMMOHHIiHbIM Mp Tex 2%Ke ycuoBHaAx pH. 
| Bsugy pasmnuno ckopoctTu morsioujeHHaA pacTeHusMH HUTPaTHOrO 4 aMMOHUii- 
HOFO a30Ta, OMLITbI NOBTOPAJIHCb B Pa3HOe BPeMA C MOCEOBaTebHbIM YMeHb- 
IWeHHeM O3bl AMMOHHHHOFO a30Ta NO OTHCWICHHIO K HHTpaTHOMY, C IeJIbIO T0- 
| JIYYeHHA OTBeTa Ha NOCTABJICHHbIN BbILe BOMpOC MPH GOJIM3KUX BeIMYMHAX O6- 
—ukero a30Ta, NOJaBaemoro C MaCOKOH, B CJly4Yae HUTPaTHOH MU B Clyuae AMMOHHA- 
HOH (OpMbI a30Ta BO BHEelUHeH cpeze. 

Bo Bcex ombiTax pacTeHuA KyKypy3bl copta «<Bemospoe nuieHo» mpeszBapu- 
T@JIbHO BbIPaliHBaJIHCb Ha MMTaTebHOH cmecH Kuona Cc pe3KO NOHH2KCHHbIM 
—cojepxkaHuem a30ta. Uepe3s 40—45 pHel, Kora 3anacbl a30Ta OblwIM UCuepnaHbl 
WM Ha paCTeHHAX CTaJIH ACHO 3aMeTHbI NPH3HAKH a30THOFO FoOJOaHHA, pacTeHHsA 
N€peHOCHJIMCb Ha CBexKHH pacTBop Kuona c NowHOH WO30H HHTpaTHOrO a30Ta. 
B Buse Ca(NO3). HH 2%e AMMOHHIHOrO a30Ta B dopme (NH,).SO,, JaBaemoro 
B 03ax 1/1, 1/z uu 1/3 no oTHoWeHHIO K HUTpaTHOMy a30Ty. PeaklluA pacTBo- 
pOB BO BCex cuIyuaAxX JOBONacb WO pH 5,5. B ka»xkKJOM OMbiTe UMeJIMCb [Be 
cepHu cocyOB — 6e3 ,,OOaBJIeHHA BHTAMHHOB UM C OOaBJIEHHeM THAMHHA, TIH- 
pHAOKcHHa, pHOodwlaBHHa H HAUKOTHHOBOH KHCJIOTHI NO 3 MP KaxwKoro Ha Cocyy. 
€MKOCTbIO B 3 J. 

HemevieHHO Tocule NepeHeceHHA PaCTeHHH Ha OMbITHbIC paCTBOPbI Haf3em- 
Haw Macca cpe3avlaCb HW Ha MeHeK HaeBaJIHCb MpOCTepHJIH3OBaHHble NPHEMHHKH 
JWI MacOkH, KOTOPad CoOupadacb B TeyeHHe 24 uac. B nacoKke onpeseusAJIMCb 
HuTpaTHbIh a3s0rT mo TpanBasib —JIaxky, AMMOHHHHbIM a3s0T B Ualllkax 
KouBexA WH AMHJHbIM HW AMHHHbIN a30T KaneJIbHbIM Me€TOJOM No bospKuHy. 

JlaHHble 3THX AHaJIH30B, CB@JeHHbIe B TaOvl. 2, MpeAcTaBAIOT HHTepec BO 
MHOrHX OTHCLICHHAX. 

Bo-nepBbix, 43 HUX BbITeKaeT, YTO KlaccHyuecKHe JaHHble JI. H. IIpaHaui- 
HHKoOBa (*) O Gouee SHEPFHYHOM MOTIOWeCHHH paCTeHHAMH AMMOHHHHOFO a30Ta 
NO CpaBHeHHIO C HUTPaTHbIM HaXOAT MOMTBepxKAeHHe WH B aHHbIX NO HHTCH- 
CHBHOCTH NOfauH KOPHAMH a30Ta C NacOKOH 3a CueT 9THX JBYX HCTOUHHKOB. 
Jlaxke mp yMeHbINeHHH KOHIWeHTpalMH AMMOHHMHHOPO a30Ta BO BHELUHEM pacT- 
Bope B {Ba pasa NO CpaBHeHHIO C HHTPATHbIM COsepxKaHHe OOUero a3z0Ta B Ma- 
Coke pacTeHuli, MOAKOPMJICHHbIX AMMOHHHHbIM a30TOM, B 2'/, pasa MpeBOCXO- 
WMT comepxKaHue ero B MacOKe paCTeHHH, NOAKOPMJICHHbIX HUTPaTHbIM a3OTOM. 

Bo-BTOpbIX, H3 9THX JJaHHbIX BbITeKaeT Pe3KO pasJIMYHaA AKTHBHOCTb KOP- 
Heli KYKYpy3bl B nepepaOoTKe aMMOHHMHOTO HW HUTpaTHOrO asoTa. Ecun B nep- 
BOM cylyuae Ha JOJO AMHHHOrO HM AaMHAHOTO a30Ta MpPHXOHTCA 60,1; 78,8 u 
79,3% oT ocOmero cosepxKaHNA a3z0Ta B MacOKe, TO BO BTOPOM Ha JOJO STHX 
cbopm asoTa mpuxoqutca snub 34,7; 53,8 H 35,3 % (cepua cocy OB 6e3 BUTAa- 
MHHOB); OCTaJIbHOM a3g0T MosaeTcCA C NacOKOli B MHHepasbHOH opmMe. 

Haxonell, 43 JaHHbIX Ta6. 2 BbITeKaeT, UTO OTMEYeCHHOe HaMH paHee B 
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OmbiraX C MOJCOJHCYHHKOM HW BHOBb MOATBEPKMeHHOe BO BCeX TpexX PaCCMAaTPH- 
BaeMbIX Ceifyac ombirax C KYKYpy30H pe3KO BbIpaxKeHHOe BJIMAHHe BUTAMHHOB 
Ha yCHJI¢HHe CHHTeTHYeCKOM AKTMBHOCTH KOpHeli MpH MepepaoorKe MOMOLLCH- 
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HOrO H3BHE MHHepaJIbHOrO a30- 
Ta UMeeT MECTO JIMLIb B CJTY4ae | 
HUTpaTa Kak HCTOUHHKA a30TA@. | 
Kora Ke a30T nocTymaeT B KOp- 
HH B (OpMe AMMOHHA, TO CHH- | 
TeTHUCCKAA AKTHBHOCTb KOPHE3, | 
YUNTbIBAeMaA 10 HHTCHCHBHOCTH | 
mepepaoorKu MHHepaJIbHOrO 
a30Ta B aMHHHbIe H aMHHbIe 
(pOpMBI, He lIpeTeprepaeT 3aMeT- 
HbIX H3M@€HCHHH MO], BJIMAHHEM | 
BUTAMHHOB. | 

STO OGCTOATEIBCTBO 103BO- | 
JIA€T JIOMYCTHTb, YTO NOX BHA-| 
HH€M BHTAMMHOB CTHMYJIHpyeT= | 
CA AKTHBHOCTb (PepMEHTHDbIX CHC- | 
TeM, OG6ecneuHBalollHx Oowee 
SHepruyHoe MpoTeKaHHe MepBo- 
ro 9Tama, COBeplieHHO HeOOxo- 
WMMoe JIA CHHTe3HPOBaHHA pA 
KOPHAX OpraHHyecKHX COeMHe- 
HHH a30Ta 3a CUeT HHTpaTHOH ero 
(POpMbI, — BOCCTAHOBJICHHA T0C- 
JleqHeH B amMMmuak. Korja xe 
3TOT 3Tam oGecneyeH, UTO, B 


Puc. 1. BauaxnHue BHTaMHHOB Ha CO- | 
lepxKaHHe aMHHOKHCJIOT B MacoKe- 
IIpH MOAKOpMKe pacTeHHH HHATpaTHbIM 
H AMMOHHHHbIM a30TOM. PactTBopH- 
T@JIb: CM€Cb H3 OyTaHOa, yKCyCHOH 
KHCJIOTbI H BOAbI B OTHOWeHHH 4: 1: 5. 
HMyeutupukalua aMUHOKHCJIOT TIpo- 
BOJHJ1aCb MpH MOMOMLA MeTUHKOB HNpH 
TOMOWM UBETHBIX peak Cc M3aTH- 
HOM. A — @MMOHHHHbIM a30T JaBaJIcA 
pacTeHHAM B PaBHbIX KOMMYeCTBAaX C 
HHTpaTHbIM, 5 — aMMOHMHHbIM a30T 
Jlapasica pacTeHusaM B 03e 1/3 of HuT- 
paTHoro. @ — pacTeHHA KOHTpOJIbHBIe 
(He MOJKOpMueHHbIe); a—dO — nox- 
KOPMJICHHbIe, 6 — HHTPpaTHbIM a30TOM 
H BHTaMHHaMH, 6 — HHTPaTHbIM: a30- 
TOM 6e3 BHTaMHHOB, e — aMMOHHi- 
HbIM a30TOM H BHTaMHHaMH, O — am- 
MOHHHHbIM a30TOM 6e3 BHTAaMHHOB 
AMMHOKHCAOTHI: 2 — wHcTHH, 3 — sIM- 
3MH M acMaparuu, & — acnaparuHo- 
Bad KucNoTa, 9 — rawotramun, 10 — 
cepHH U ruinkokon, 12 — ratoTaMHHo- 
Bad KucwoTa, 1/3 — TpeouuH, 14 — 
aaHHH, 15 —npomun, 16 — Tuposun, 
18 — sanun, 23 — nelinuy 


YaCTHOCTH, BbIpaymKdeTCH B 3HAYHTCJIBHOM NOBbILUCHHH NO], BJIMAHHEM BHTAMHHOB 
cowepxKaHHA B lacOKe pacTeuni, NOJKOPMJICHHbIX HUTPaTOM, Tak2Ke H AMMOHHH- 
HOTO a30Ta, TO YPOBCHb CHHT€3a B KOPHAX AMHHHOTO WH aMHAHOrO a3g0Ta 3a 


Ta6Onuua 2 


‘Bavanne BATaMHHOB Tpynnbl B Ha nepepabotKky KopHaAMH KyKypy3bl HATpaTHoro 


H AaMMOHHHHOrO a30Ta 
I a er a 


Cofep2kaHHe pasHbix (OpM a30Ta B Mr 


s ; Ha 10 Ma nacoKH 
4 BapuanT onpita aMHH- aMUHHOrO 
2 eee inane Horo H |. | aMHdHOro 
ae 2 Pp ah amug- |CYMMa") 8 of of 
: Horo CyMMbI 
A AMMOHHiHbIM a30T B PaBHBIX KOIM4UeCTBAaXx C HHTPpaTHbIM | 
KOHTpoOsb (6€3 NOAKOpMKn) . | 0 0 0,060 | 0,060 — 
TlogkopmMKa HUTpaTHLIM a30TOM 0,920 | 0,170 | 0,584 | 1,674 34,7 
‘To *e + BuTaMHHDbl 0,104 0,421 1,170 1,695 69,2 
TlogKop aka aMMOHHHHbIM a3s0TOM 0 2,0s2 «| 3,024 4 25,153 60,1 
To #e -- BHTAMHHDI 0 1,134 2,342 3,473 67,4 
Ba AMMOHHIiHbI as0T AaBasca B ZoO3e-1/2 oT HUTpaTHOrO 
KouTpoub (6e3 NOAKOpMKH) 0 0 0,151 0,154 - 
IlogkopmMkKa HuTpaTHbIM a3s0TOM 0,566 | 0,108 | 6,784 | 4,758 53,8 
To *e + BHTaMdHbl 0,371 0,220 Pah esl (Psi 
TlogkopMKka aMMOHHEHbIM as0TOM 0 0,843 | 3,126 | 3,99 78,8 
To Ke + buTaMuHbl 0 0,854 2,343 3,343 73,4 
-3 | AmMMoOuuiinbIM asoT Aasasca B ose 1/3 OT HuTpaTHOrO 
; KOHTpOub (6€3 NOAKOPMKH) 0 0,022 | .0,084 0,103 — 
ITloqKopmKa HUTpaTHbIM asOTOM 1,304 0,152 0,793 | 2,244 35,3 
‘To »#*Ke + BUTAMHHDbI 1,564 0,252 il BY lea} 3,382 46,4 
TlogkopMKa aMMOHHHbIM a3OTOM 0 0,411 11 33 4,984 79,3 
: To *e + BUTaMHHbI 0 0,321 1,104 1,423 | 78,6 


* HutTpHTHoro a30Ta B MacoKe He OOHapy2KeHO 


<cueT HHTpaTHOrOo NpHOuMxKaeTCA K YPOBHIO, XapaKTepHOMYy WIA pacTeHHi, 
_ MOXKOPMJICHHbIX AMMOHHHMHbIM a30TOM. 

B ta6s1. 2 oOpaulaeT Ha CeOA BHHMAHHe UH TO, YTO NOM BIMAHHEM BUTAMMHOB 
OOulee MOCTYNJIeCHHe a30Ta B MacOKY NO HHTpaTHOMY MUTAHHIO 3aMeTHO YCHJIH- 
BaeTca (B ABYX OMbITax H3 Tpex) WIM OCTaeTCA 6e3 H3MeHEHHH (B OHOM ONbiTe), 
N10 AMMOHHHHOMY 2Ke BO BCe CJlyYaAX CHM2KaeTCA,— TIpH 9TOM YeM BbILWe 03a 
AMMOHHHHOrTO a30Ta, TEM CHJIbHee CHHxKeHHe. EcIM yyecTb, 4TO MpH paBHOH 
o3e AMMOHHHMHOrO a30Ta HM HUTPaTHOrO Cc MacOKOH NMOaoTCA B Ha3emMuble Op- 
TaHbl 3HAYMTeJIbHbIe KOJIMYeCTBA OCTaBLUerocA HelepepaOOTaHHbIM aMMHaka, 
TO B 3THX YCJIOBHAX HeEKOTOPOe CHH2KCHHE NOM BJIMAHHEM BHTA@MHHOB HHTeH- 
CHBHOCTH MOsayH a30Ta C MacOKOH MOxKeT B pAXe cyyaeB (MpH Mavio 6vlaro- 
- TIPHATHbIX YCJIOBHAX AVIA WaIbHeHWeH mepepaOoTkKH 9TOO aMMHaKa B JIMCTbAX) 
PaCIeEHUBaTbCA KaK MOJIOXKHTEbHOe ABJIEHHE. 

Tlomumo yyeta pa3HbIx (popM a30Ta B MaCOKe, BJIMAHHeE BHTAMMHOB Ha CHH- 
TETHUECKYIO AKTHBHOCTb KOPHeH YUHTbIBaJIOCh Take HW MO aHaJIu3y cosep- 
3KAHUA B MaCOKe AMMHOKHCOT MeTosom OyMaxkHOH xpomatorpadun. Ha puc. 1, A 
{IPHBOLATCA XpomaTorpamMbl Avia ombira Ne 1, a wa puc. 1, 5 — Ana onpita 
Ne 3 (cm. Ta6u. 2). 

Ha xpomatorpaMMax sCHO MOATBepxKLalOTCA OCHOBHbIe NOO%KeHUA, Cop- 
MYJIMPOBaHHble BbILUC Ha OCHOBe JaHHbIX y¥eTa PpasHbIX (OPM a30Ta B MacoKe: 
O©oOlee HH3KHH YpOBeHb OOpa3s0BaHHA AMHHOKHCJIOT B KOPHAX NO HHTpaTHOMy 
a30Ty (6e3 BHTaMMHOB), UCM 10 AMMOHHHMHOMY, HW 3HaYMTeJIbHOe NOBbILUCHHEe ero 
OJ, BIMAHHeM BUTaMHHOB. B mpesbiqyulMXx OMbITax C MOACOJIHEYHHKOM 9TO MO- 
BbIILeHHEe WWIO, rlaBHbIM OOpa3soM, 3a CueT CHHTe3a alaHHHa HW PIlOTaMMHOBOH 
KucJIOTBI. B paccMaTpMBaeMbIX 2Ke OMbITaX C KYKYpy30H yCHJleHHe CHHTe3a 
AMHHOKHCJIOT B KOPHAX WWIO MpeCHMYLWeCTBeHHO 3a CueT aJlaHHHa H PJiOTaMHHa. 

YcuuieHue O6pa30BaHHA avlaHHHa MO BJIMAHHe€M BHTaMHHOB OTMeu¥aeTCA 
4 MO HH3KOH 203e aMMoHHiHOrO a30ta (ombir Ne 3). 


WuctutyT pusvosoruu pactenult um. K. A. Tumupssesa Ilocrynuso 
Akajylemuu Hayk CCCP 18 VI 1958 


UMTHPOBAHHAS JIMTEPATYPA 


1M. H. Meliceab, @yHkuMOHabHad MOposOrHA Apor*KeBslX OpraHu3Mos, Man. 
AH CCCP, 1950; Yen. 6uon. xum., 1, 390 (1900). * E. HW. Patuep, UH. H, IL o 6- 
poxotTosa, ®u3uon. pact., 3, B. 2, 101 (1956). * 7. H. Hpxaxuumunkos, 
‘A30T B XKU3HH pactenuit u B 3emmexemuu CCCP, Ua6p. cou., M3q. AH CCCP, 1, 1951. 
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Jioxnaagn Akagemun nayk CCCP 
1958. Tom 122, Ne 5 


300/10F HA 


K. B. FOPOAKOB 


HELOMYZIDAE (DIPTERA) KAK CHHAHTPOMIbI B YCJIOBUAX 
CEBEPA AKYTCKOM ACCP 


(ITpedcmaeaeno axademuxom E. H. Ilaeaceckum 24 V 1958) 


JIpykpbuibie cem. Helomyzidae pacnpocTpaHeubl B xKMJIMIaX UeJICBeKa OYCHb 
wupoko (Hanpumep Oecothea fenestralis Fall.), ofHakO 4HCJICHHOCTb UX, KaK 
MpaBHJlO, HeBeHKa, BCJIEACTBHe “ero OHH OOBIYHO He BKuJOUaIOTCA B YHCIO 
cuHanTponos. Kak yKaspipaeT A. A. Iraxenp6epr ('), Ha ceBepe CHHaHTpON- 
Hble€ JIBYKPbWIble H3YYeHHI eile OueHb clad0o. Bo BpemA paOoTbl aBTOpa JIeETOM 
1957\r. B TyHApe u slecoTyHApe ceBepa AkytTckoH ACCP BbIACHMOCb, YTO 3/\eCb 
Helomyzidae BeTpeyaioTca B 3HaUHTEJIbHOM KOJIMYeCCTBE OKOJIO JOMOB HW B XKH- 
JIbIX NOMCLLCHHAX HW ABJIAIOTCA THMHUHDIMA CHHAHTporaMH. 

Neoleria prominens Becker (*) ---oqHH M3 CaMbIX MaCCOBbIX BHJOB CHHaH- 
TpONHbIX MYX CeBepa SlkyTuu. Uepuu (*) cuutaeT ee cuHOnuMOM Neoleria ti- 
bialis Zett., uro, ofHaKO, emule TpeOyeT AOKA3aTEJILCTB, TAK Kak OnUuCaHHe Ller- 
Tepuiteyta (*) HefocTaTOUHO JWId TOUHOrTO onpeseeHus. TnaBHbIM O6pa30M 
B OKpecTHOCTAX THKCH ObIJIH BCTPeYEHb! JK3EMIMVIAPbI, COOTBETCTBYIOWLMe ONH- 
cannto Neoleria rotundicornis Mall. (°), c oveHb OOJIbUIMM TPpeTbHM UJICHHKOM 
YCHKOB, 2K€JITOBATO-KpaCHbIMH HOraMH, MWI€BpaMH WH THMOMMrHeM, a TakiKe TH- 
nvuunble N. prominens v mpomexkyTCuHble 1G CBOMM MpH3Hakam (popmpl. M3meu- 
YHMBCCTb BOOOUIE OYeHb BeHKAa. M3yuenne reniitaMH CaMUOB He aslo Hakexk- 
HbIX OTIMUHH. Tlo-Bugqumomy, N. rotundicornis HyxHO C4uHTaTb CHHOHHMOM. 
N. prominens. Matepvas cpaBHuBaica c koTHNamMu Bexxepa (2 @ ¢). Tlocsen- 
HHH OTMeYa STOT BHA WIA HU30BHH JleHbI (°). 

N. prominens 6biia BcTpeueHa B KaxKJOM HAC@JICHHOM IYHKTe€ B HH30BbAX. 
pp. Jlenb! nu Slubl. Ona Obluia MHOrOoUNCIeHHa H BO BpeMeHHOM moceiKe Uali- 
TyMyccKOH 9KCNe MMH, KOTOPbIM CyIMeCTBYeT JIMIIb HECKObKO sleT (OseHeK- 
ckaa npotoxa p. Jlenbi). B Tukcu u oco6eHHo B Kiociope myxuw MHOrma CKan- 
JIMBaJIMCb B YOOPHbIX B KOJIMYECTBE HECKOJIbKHX JCCATKOB HW Jake COTEH OCO- 
Oe. OTHOCHTeJIbHO 4YaCTO STOT BHA BCTpeyaeTcs HM B JOMAX Ha OKHAX, KOTODHIe, 
OHAKO, OTKPbIBaIOTCA PeAKO (eCIM BOOOWE OTKPbIBaloTCA,) H MOSTOMY MYX B MO- 
M@LLCHHAX MHOFO Me@HbIle, YeM B aHaJIOPHUHbIX YCJIOBHAX B CpeqHeH momoce 
Fsponeicko uacra CCCP. Boxpyr Tuxcn N. prominens nocemaer wBerbt 
Lloydia serotina (L.) Rcehb., Caltha arctica R. Br., Saxifraga hirculus L., 
Chrysosplenium alternifolium L., Dryas punctata Jus., Diapensia obovata 
(F. Schmidt) Nakai, Gentiana algida Pall., Pedicularis Oederi Vahl. u, Be- 
POATHO, MHOrHe Apyrne. Specb Ke HepeKO NpONCXOAUT uM CNapuBaHne, KOTO- 
poe AIHTCA YaCAaMH HM HE NpepbiBaeTcA NpH nNakeHuu Temnepatypbi Wo +4°. 
Boose KOMYysAWMIO MOX%KHO HaGMIOLaTb B M1OOOM MecTe, re BCTpeyaeTcA 9Ta: 
Myxa. 

COopbl KOWIeHHeM B nocenkax (Tukcw —apxTuyeckas TyHapa, Kiociop — 
rpanulia seca) H OKOO HHX, OCOOeHHO BOMH3H MOMOeK, AalOT MHOrO OcOGelt 
N. prominens, o2HakKO MO mMepe yJaleHHaA OT HaCeeHHOTO MYHKTa YHCIO HX. 
naqaeT. B HeHapywieHHbIX GHOWeHO3ax ee yaBaOCh MOBHTb Na Tpyiax XKH- 
BOTHBIX, B rHe3fe cancana (Falco peregrinus Tunst.). B. WU. Kanuronos noii- 
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aj N. prominens Ha momere yepHomlanouHoro cypKa (Marmota camtschatica 
Pall.). Takum o6pa3om, BoKpyr yemoBeyecKoro xKHJIbA KOHIWCHTpupyertca BHA, 
‘HCJICHHOCTh KOTOPOrO B HeTPOHYTOM MpHpOke OTHOCHTeIbHO HH3Ka. 

10. HW. Gepxos na6mogam Ha tOropcKom nosyocrpose pasmHoxeune N. pro- 
‘minens (onpeseeHne Halle) Ha OCTaTKax MaBLINX OleHei UM COOMpas ee Ha OK- 
ax B Jomax (iOropcKult momyocrpos, o. Baiiray). 

IIpegcraputeiu poga Leria Berpeyaiorca 3HaunNTebHO pexe, HM BHe CBA3H 
C YUCJIOBEKOM COOMPaTb HX HE yflaJlOCb, XOTA OOulee YMCO COOpanHbIxX aBTOpOM 
-ABYKPblbIx HocTuraer 6000 sk3emmapoB, MpH4emM OCHOBHaA HX Macca Gbla 
NOHMMaHa B TOM WIM WHOM ylaJIeHHM OT MOCeKOB B pa3/IMYHbIX PaCTHTeJIbHbIX 
-ACCOMMAUHAX JIMCTBCHHHYHOFO PeNKO/eCbA, PABHHHHbIX HM FOPHbIX TYHAp. OL- 
HakO OblJIO Obl HeMpaBHJIbHbIM CUMTATb 3THX MpescTaBuTesel poga Leria o6nuH- 
raTHbIMH CHHaHTpomamu. BeposxTHO, OHH BCTpeyaloTCHd HW He€3aBHMCHMO OT 4YeJIO- 
Beka, HO B MaJIOM KOuIM¥ecTBe. MHTepecHo OTMeTHTb, YTO He Oblla BCTpeyeHa 
Leria serrata L., o6btuHaa Ha CeBepe secHoi u fore TYHApoBOH 30H Esponeii- 
‘CKOH uactH CCCP. 

Leria pleuralis Beck., onucaHHaa uz ycrba Jlenpi (°), HaGmoyanacb B HH- 
-SOBbAX fHbI, B Ka3saubem Ha cTeHax yOopHol u B Huxue-Ancke Ha oKHax. 
OjuH Camel, NOMMaH Ha OKHe B OKpecTHocTax Tuxcu. B cOopax camupi (32 9K- 
S3eMIIApa) HECKOJIbKO NpeoOlaqaior Ha camKamu (19 sK3emmApos). 

Leria maculipennis Beck. BcrpeyeHa B okpecTHocTax TukCu Ha OKHaX OXOT- 
HMUbeH H30YWIKH, yaJleHHOH OT noceKa Ha 12 km (03. CeBacTbaH). JlomuK 
OOJIbIYIO YaCTb BPeMeCHH NycTyeT HW B TeMMepaTyYPHOM OTHOUICHHH MaJIO OTJIH- 
yaeTcA OT OKpyxKalouleH TYHApbl. EQuHnuHble 9K3eEMMIAPbl NOMMaHbI B THKCH, 
-B JlOMaxX Ha OKHax HW B Ka3aubem — Ha CTeHax yOOpHOii. 

Oecothea fenestralis Fall. 6bi1a BerpeyeHa TObKO OfHaKIH B UekypoBKe 
(au30sbe p. Jlenbl), Ha OkHaX. HyKHO OTMeTHTb, UTO 3TH 9K3EMIVIAPHI, TAK 2Ke 
Kak UH MaTepHadl c Hospolt Semuu, Gosee uM MeHee MOAXOAAT NOM OnMcaHHe Oe. 
fidelis Curran c. 0. Bpaureaa (’), KoTOpasd. TakuM OOpa3oM, ABJIAeTCH —cCamoe 
6o/IblI0e — CeBePHbIM NMOABUAOM 9TOTO IWHpOKO pacnpocTpaHeHHoro Bua. 
B. 1. Kannroxuos nomad ofHoro camila B HOpe YepHOWanoyHOrO CypKa B OK- 
pecruoctax TuKkcu. 

Bue CBxH3H C YeJIOBEKOM OblJIM OTMCYeHbI TOJIbKO 2Ba Bua Helomyzidae. 
Y Oecothea aristata Mall. B Hopax vepHoulanoyHoro cypka, M0-BHMMOMY, Mpo- 
TeKaeT Becb uk. B okpectuHoctax Tut-Apbl yqalocb HaGw0JaTb BbIXO HMaro 
M3 ynapus, B Hope y Bxoda. Kak noKkas3piBatoT Matepnaubl B. MW. Kanuronospa, — 
3TO OObIUHbIN OOHTATeJIb HOP Cypka Ha ceBepe JIkyTuH. 

Ornitholeria sp. co6paHa B rHe3qe camcaHa B OKpecTHOCTAX THKCH B CO- 
CTOAHMH Komysaluu. Takum o6pa3som, Helomyzidae oka3aIHucb CBA3aHHbIMH 
€ YeJIOBEKOM WJIM MO3BOHOUHbIMH YKHBOTHDIMH. 

Bee cHHaHTpOnHble BUbI WIMpOKO pacmpocTpaHeHbI Ha ceBepe, a Oe. fe- 
nestralis — no sce Teppuropuu CCCP. Byzyun xopowo nmpucnoco6.leHHbIMu 
K YCJIOBHAM 2%XH3HH B APKTHKe BOOGIE, OHH BCTpeyaloT OCOOeHHO O/laronpuaAT- 
HbI€ YCJIOBHA BOJH3H XKMIMUL YeOBeKa. OTO ABJeHHe HaO/lOAaeTCa, MO-BH- 
qumomy, Kpome AkyTuu u B Apyrux palionax Cepepa. Y OoVvIbIIMHCTBa OOBIYHbIX 
B YMepeHHbIX CTpaHaX CHHAHTPONHbIX JBYKPbIVIbIX MO Mepe MpOABYMXKeHHA Ha 
€eBep UHCJIeCHHOCTh mMaflaeT WIM 2%Ke OHH coBcem ucyesaloT. B 9THX yCOBHAX 
Helomyzidae craHoBATca OJHHMH U3 OCHOBHBIX CHHAHTPONOB. 


3oomormueckKH HHCTHTYT Iloctymuso0 
Axajemuu HayK CCCP 4 V 1958 
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IBOJIIOUHOHHAA MOP®@OJIOl Hf! 
C. E. KJIEMHEHBEPr | 


K BONPOCY O MPOVCXO)KIJEHHHW KHTOOBPASHBIX * 
(I]pedcmaeaeno akademuxom H. H. Il manveaysenom 29 V 1958) 


TlaneonToioruueckuli MaTepHaJI HaCTOJIbKO OrpaHHyeH, 4YTO He MO3BOIAeT 
JIeaTb OMPeAeCJICHHbIX 3aKJIOUCHHH OTHOCHTEIbHO MpOHCXOKJCHHA KUTOOOpa3- 
HbIx (Cetacea). 

OrcyTcTBHe MepexOJHBIX HCKOMaeMbIX CopM MpuBeso Kenora (°) K MbICJIM! 
O BO3MO2XKHOCTH 3apOXKJeHHA OTPARA KHTOOOPA3HbIX B MpeCHbIX BOMaX, KOTOPHIe, 
KaK CYHTaeT aBTOP, He OCTABJAIOT OTIOMKCHHH. OTA MbICJIb TeM Oovlee HHTepecHa: 
NOTOMY, 4YTO H3 COBPeMeHHbIX KHTOOOPa3HbIX MPeCHOBOJHbIe MpeCTaBJIeHbI. 
HaHOolee MPHMHTHBHbIMH (bopMaMH. Ha 9TO OOCTOATeIbCTBO OOpalial BHH- 
MaHHe B cBoe Bpema Hu Duloyap (*). 

OjHako e€ClM MasleOHTOMOrHYeCKHe JaHHble He JalOT BO3MO?KHOCTH YyCTaHO- 
BHTb [Ipe€AKOB KHTOB, TO HEKOTOPble Apyrve MOJOXKeCHHA OHH NO3BOJIAIOT KOH- 
CTaTHPOBaTb COBEPUI€HHO TBEpO. STO, BO-NepBbIX, TO, YTO PpaCUBeT BCero OT- 
pada HaOsoasicA B MHOWEHE; BO-BTOPbIX, YTO NOMOTPA 3yOaTbIX KHTOOOPa3HbIX. 
(Odontoceti) 3HauHTeIbHO OovIee APEBHHH, YEM NOAOTPA Oes3yObix, WIM YCaTbIX,. 
KHTOB (Mysticeti). 

Tloceqnee novloxKeHHe OYeHb BaxkHO. TeM He MeHee, OHO He YUHTHIBAeTCA,. 
M OTpAY COBPEMEHHbIX KHTOOOPA3HbIX, TAK YETKO Pa3eJAeMOMY Ha Ba NOOT- 
psa, 20 CuX Nop npunucbiBaeTcA MOHOGHIHTHYeCKOe MpoucxoxeHHe. JMB. 
HEMHOrHe HCCIeOBaTeMH NpeKHUX JleT, KAK Ku KeuTab (1°-!*), Beaapy (°),. 
TOBOPWJIH O BO3MOXKHOCTH AHPMIMTHYECKOFO NPONCXORReEHHA STOTO OTPHAJa, 
OCHOBbIBasCb Ha OOJIbIUMX MOpPPONOTHYeCKUX Pa3IMYHAX MEKAY npelcTaBuTe- 
JIAMM 3y6aTbIX HW Ge3s3yOblX KUTOB. KioKeHTaJb Wed axe able, CUWTaA, YTO: 
3TH NOMOTPAb! KHTOOOPA3HbIX CJleMyeT paCCMaTPHBaTb Kak OTPsHJbl, HMEIOLLHE: 
pa3JIMUHbIe KOPHH. 

Ilpotus Bos3spenui Kiokentaaa Beicrynws Buxre (°°), OCHOBbIBaa CBOM BO3- 
PaxKeHHA Ha HEKOTOPHIX CEMAMX YepTaX B MOpG@ouorHu COOUX NOAOTPAROB KUTO- 
OOpasHbIix. 

BnoceqcTBuH yka3saHua Bengapna u KioKentala oOcTaucb COBepUIeHHO: 
3aObITbIMH, H B padoTax NocweMHeErO BPeCMeCHH BCeX KHTOOOPAa3HbIx NPOMOMx«KaloT 
BeCTH OT OfHOrO OCOMerO KOPHA. 

Ciaiinep ('*), nepecmorpes (uJIOreHHIO KHTOOOPa3HbIX, BEeT HX OT MPHMuU- 
THBHBIX HaCeKOMOSHbIX. OmmanHeli ('%), OCHOBbIBaACh HA CpaBHHTeJIbHO- 
AHaTOMHYECKOM aHaJlH3e MOYENOJIORCH CHCTeMbI KHTCCOpPasHbIX, POBOPUT O yepTax. 
CXOJCTBa e€€ C TAKOBOH Y KOMNBITHbIX H B TO Ke BPemA — HaceKOMOALHbIX. To- 
STOMY aBTOp BeCbMa COUYBCTBEHHO WHTUpyeT BeCepa (7%), Beayuero Npoucxox- 
J@HHe KHTOOOPa3HbIX OT NPHMUTHBHbIX KOMBbITHDIX, Kak 3TO ObIVIO ChelaHoO eme 
Krosbe (‘). 

B nocueqHee BPeMA MOABHNCb OUCH HHTepecHble paOOTHI, B KOTOPbIX NOL: 
XO. K pacCCMaTpHBaeMOMY 3JeCb BONMPOCY OCYILECTBIACTCA C COBELUICHHO HHBIX 
nosuuMh. Tax, C. JI. Henamype (') ropoput 06 onpezenenHbix yKa3aHHax 
(pusoreHeTHYeCKOrO pOLCTBa MexKy 3yOaTbIMH KHTOOOPaSHbIMH H XHIWHbIMH Ha 
OCHOBE aHaJlM3a TeJbMHHTOayHbI 2UBOTHBIX. Boligen u JtxKemepo (°) ycra- 
HOBHJIM OOJIbUIYIO OMMSOCTh peaKWMH MpelunuTalun GOeKa KPOBH Yy KHTO- 
OOpasHbIX HM KOMNBITHBIX. OTO NO3BOIAeT LYMATb, KaK MMUYT aBTOpbl, 06 OHOM. 


a Mir ee mpouwranupli Ha XV MexpyHapoyuom soonoruyeckom Konrpecce B JOH OnE: 
Yos. 
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96UleM KOPHeE —O MpHMHTHBHBIX KOMBITHBIx, K STOMY 2K€ BBIBOLY MpHBes 
H MOACYeT XPOMOCOM, MpoH3sBexeHHbIM Makuno ('%), a Takxe HosocembeKum- 
JenoBpoHom Hu Ilexoxom (15), 

OTHOcHTeIbHO nocieqHux paOor nO GuoxuMuN u reHeTHKe NpHXxOAuTcs, 
K CO2XKaJICHHIO, CKA3aTb, YTO ABTOPbl UX, MMeA B CBOeM pacnopsxKeHuN Mpel- 
-TaBUTeNeH 3yOaTbIX MH Oe33yObIX KHTOB, BLIBOAAT CpeqHue WHpbI WIA BCero OT- 
Pala B WeoM. MoxHo yMaTb, ¥TO ecm Obl STH pPaOOTHI MpOBOAMINCH pas- 
TeJIbHO JIA KaKOTO NOAOTPAa, TO pesyJIbTAaTbl UX MOTJIH ObI ObITb ele Gomee 
1€TKHMH HM SACHbIMH. 

HiccJ.eqoBahhble HamMH MopdosoruueckHe Oco6eHHocTH 3yOaTbIX Hf Ce33yCbix 
<HTOB CEVA\CTC/.bCTBYIOT O OOJ.bINMX MW NPWHUMNWabHbIX Pa3IMYHAX, CYULeCTBY- 
OMX M@*Ky MpeAcTaBHTeiAMH STHX NOJOTPAOB. 

OctaHOBuMcs, mpexye Bcero, Ha MOPQOJIOrHH JbIXaTCJIbHOH CHCTeMb! xKH- 
BOTHBIX. JTa CHCTeMa, B CBA3H C MepexOJOM K BOAHOMY OOpasy X%KU3HH MIpH Co- 
XPaHeHUH JICrOUHOrO THNAa AbIXaHHA, MpeAcTaBAeT Mt Hac OCOObIH nHTepec 
WlarojapA TCM H3MCHCHHAM, KOTOPbIe OHA MpeTepnesa B MpOLecce 2BOJIOLHH. 

Y2Ke BepXHHe AbIXaTebHble MYTH y 3yOaTbIX H Oe33yObIX KHTOB, Kak ObIIO 
1OKa3aHO HaMH, MPHHUMMHabHO pa3sMuHb! (?). Y 3yOaTblxX KHTOOOpasHbIx 
scerja TOJIbKO OMHO Hapy2KHOe JbIXaTeJIbHOe OTBEPCTHE JaeT HayaJIO EMHCTBEH- 
omy HOcOBOMy npoxogy. IlomumMo HapyxKHOrO KOXKHO-MYCKYJIbHOrO KJlanaHa, 
3anupaloulerO HOCOBOH MpOXxOA, HeNocpeCTBeHHO Hafl YepenoM pacmooxKeHa 
JAZBETBJICHHAA HM CJIOMRHAA CHCTeMA BO3JYXOHOCHbIX MOOCTeH, OKPYyXarloulux 
1OCOBOH Mpoxo. 

Huuyero nogoOuoro MbI He HaxOJuM y 6e33yObIX KHTOB. 3fecb [Ba HapyXKHbIX 
[bIXATCJIbHbIX OTBeEPCTHA aloT HayaJlO ABYM HOCOBbIM mpoxoflam. HuKakux 
303.VXOHOCHbIX MOOCTeH 3ecb HeT. Kpome Toro, y 6e33yObIX KHTOB COXpaHH- 
IHCb OOOHATEJIbHbIE PAKOBHHbI, COBEPLICHHO OTCYTCTBYIOWWHe Y 3yOaTbIX KUTO- 
)OpPa3HbIx. 

IlpuuunnuvalbHO pa3iMuHa Take MOpdooruaA TropTaHH wu ruoTKH. Y 3y- 
JATHIX KHTOOOPA3HbIX HATOPTaHHHK HW YepMavIOBHAHbIe XPALWLH, CHJIbHO pa3- 
JACTAACh, OOPa3ylOT Tak Ha3bIBaeMYyl!O JbIXaTeJIbHYIO WIM HOCOBYIO TPyOKy, 
<OoTOpad NMOAXOAMT HeNMocpeACTBeHHO K XOaHaM H MOCTOAHHO yep2xKuBaeTca 
3 3TOM MOJIOXKeHHH. CyleqoBaTebHO, y 3yOaTbIX KHTOOOPa3HbIX CYLILeCTBYeT 
IOJHOe WH MOCTOAHHOe pa3s00uleHHe AbIxXaTeJIbHOrO H MMULeEBOAHOrO NyTe. 

Y 6e33y6bIxX KHTOB POpTaHHble XPALIH HHKaKOM TpyOku He OOpasyior. Haz- 
‘OpTaHHHK Y HHX B MOMECHT TVIOTAHHA MpOCTO NpHKpblBaeT bIXaTebHOe OT- 
sepcTue ropTaHH. B MOMeHT Ke AbIXaHHA OH OTKPbIBaeT 9TO OTBEPCTHE, H OMHO- 
3DEMCHHO 3aMbIKaeTCH NepeAHHH PIOTOUHbIN CCPHHKTP, UTO JIMLIb BPCMeHHO Mmpe- 
bIBAeT COOOLMEHHE M@XKAY TIOTKOH HW poTOBOH nowocTbiO. Takum oOpa3om, 
/ 6e33yObIX KHTOB, B OTJIMYNE OT 3YOATHIX, NOCTOAHHOe pasOOMeHHe AbIxXaTeJIb- 
10roO H MHULEBOAHOrO MyTeH OTCYTCTBYyeT. CileOBaTeJIbHO, MO2KHO 3aKJIIOUHTb, 
ITO. pa3vIM4HA B MOpdOJIOrHH TOpTaHH HW TVIOTKH Mex]y JBYMA MOAOTPAaMu 
‘HTOOOPa3HbIX MPOABIAIOTCA HECPaBHEHHO B OOVJIbILeH CTENCHH, HERKEN MerxKLy 
e33YObIMH KHTAMH HW HA3eCMHbIMH MJICKONHTAIOWIMMH. 

XpPALLEBbIe KOJIbIa TpaxeH Y 3yYOaTbIX KHTOOOPa3HbIX 3aMKHYTHIC, TOra Kak 
r 6€33yObIX OHH He 3aMKHYTHI. Bovibwine pasviMyuA HaOsIOMalOTCA Tak2Ke H B 
{MK POCTpyKType serKHx (!*). 

Tlepexoga Kk MMUeBapHTebHOH cucTemMe, Mpexe BCerO, OTMeYy, TO 3a- 
(eHa 3YOOB POrOBbIMH MWIaCTHHaMM yCoB y Ge33yOblxX KUMTOB MpelcTaBAeT COOOH 
A3JIMUHe MPHHUMMHAIbHOH BaxKHOCTH, HEJOCTATOYHO elle OLeHeHHOe. /Kery OK 
 3YOaTbIX KHTOOOPASHbIX 4YaCTO ObIBaeT OYCHb CJOAKHbIN (KO/IMYeCTBO OT]e1OB 
ro oxoguT no 14). Y ycarbix KHTOB 2Ke/yQOK Beerga TpexkamepHblt. B knuey- 
WKe HX COXpaHHsacb Cylenad KULIKa, OTCYTCTByIOWad y 3yOaTbIxX KHTOOOpas- 
me (>, *)- 

UYepen 3y6aTbIx KHTOOOpasHbIxX BCerfa aCHMMCTPHUECH. STO ABJeHHE COBep- 
ICHHO OTCYTCTBYeT y BCeX 6es3yObIX KHTOB. OTCyTCTByeT y HHX HM CHMcH3HC 
WKHEl YeIOCTH, IpHcyuHi BCeM 3yOaTbIM KuTOOOpasHbIM. B crpoeHuu KHCTH 
OHEUHOCTH, B OCHOBe KOTOPOM JIexKHT NATHMaad KOHCYHOCTb MJICKOTMMTAIO- 
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WX, Y 3YOaTHIX KHTOOOpasHbIX COXPAHUWJINCh BCe NAT MaJIbIleB, TOrMa KaK Y 
6€33 YOBIX NepBbi Malem wWIH PeCAYUMpOBaH COBCeM, HJM PyTHMeHTapeH. 
CormacHo anoHcKuM ucceyoBaHuam (1%, 74), B MopdomOrMH C/1yXOBbIxX OT- 
j\eOB MO3ra H OpraHoB cuTyxa y 3YOaTHIX HU O€33YObIX KHTOB Takxe CYLUleCTBYIOT 
OTPOMHbIe pa3sM4ua, MPHBOLAMHe K TOMY, YTO MepBbIe OOMAaaloT 6oulee OCTPLIM 
CJYXOM, TOra Kak 6e33yOble KHTbI CTOAT B 9TOM OTHOIICHHH 3HAYHTEIbHO HAKE, 
Ha HeKoTopble pa3JIM4HA B CTPOCHHH KOXKU 
Odontoceti _—_ Mysticett  3yOaTbIX WU O6e33YObIX KUTOB YKa3bIBaeT 
BE. Conojon(): 
SKOMOrHYeCKH 93TH NOXOTPANbI Tak»xKe 
pesko pa3IMuHbl. BessyOble KUTbI, MHTato- 
ULHeCA MACCOBbIM KOPMOM, MlepesBuraloTca B 
HOPMEe M@JVJICHHO MH HE HbIPAIWOT Ha OOJIbIUHe 
rilyOuHbl. SyOaTbie KHTOOOpasHble, CXBAaTbI- 
Balollve OMMHOUHYIO AoOnluy, mepesBuraroTca 
ObICTpO, H HeKOTOPbI€ M3 HHX HbIPAIOT Ha 
OueHb OObIUMe 1yOuHbI. CaeqyeT OTMETHTH, 
UTO CpeMH 3yOaTLIX KHTOOOPasHbIX Hadv0La- 
e€TCH IWHpokad 9KOOrMYeCKaA pamuanua, 
Tora Kak G6e33yOble KUTbI MpeACTaBJIAIOT 
co6ok y3kO cnelMasIM3HpoBaHHyto rpynny. 
Hakouell, 3yOaTbie KHTOOOpa3Hble, HMeB- 
lve pacl[BeT B BepXHe€M MUHOLMeHe, BOWLWIN B 
Halle BPe€MA MOUTH B TOM Ke KOJIMYeCTBE POJOB, TOra Kak Oe33yOble KH- 
TbI —B CHJIbHO COKpallleHHOM uuCe pofoB (puc. 1*). CoxpaueHue poyoB 
‘Odontoceti B cpeqHeM WIMOMeHE MO*KeT ObITb OOBACHEHO HEMOJIHOTOH MaJieOH- 
ToNorMyeckoH JIeronucH. Kak BHgHO u3 puc. 1, ecTb OCHOBaHHe JyMaTb, 4TO 
NYTH SBOJIOWMH STHX ABYX MOXOTPAROB, OUeBHAHO, ObWIM pa3JIMUHBI. | 
Bee’ cka3aHHOe MO3BOJIAeT CUHTATb JucuINTHYeCKOe MpOoHcxox* enue oT 
paqa KuTOOOpasHbIX HanMOoulee BepoxATHDIM. Buyumo, SBOJIOWMA JBYX MOOT 
pAXOB Wa MyTeM KOHBepreHuuu, a He AMBeprenuuH. VM ecnu NpHHATb 3Ty 
‘TOUKY 3peHHA, TO TOrla JIOTHYHO paccCMaTpHBaTb NosoTpayb! Cetacea Kak OT- 
px bl. | 
BHOBb TOCTaBHTb STOT BOMpOC, HaNOMHUB TeM CaMBIM O B3risax, pasBu- 
BaeMbIxX KiokeHTaiemM H BewiapqoM, HW ObwIO WebIO HACTOAULeErO COOOULeEHHA. 
XOueTCA BbICKa3aTb YBEPEHHOCTh, YTO ECJIM MbI OYEM HCKaTb MpeAKOB 3y6aTbHIX 
H Oe33yObIX KHTOB pa3JeJIbHO, TO HallH NOMCKH GYLYT 3HayHTeIbHO Gomee ap- 
-(CKTHBHBIMH. 
Mucruty? mopdouiorHu 2uBoTHEIxX uM. A. H. Cesepyosa Tloerynusto 
AxajemuuH HayK CCCP 23 V 1958 
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